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PART  om . 

T^^^CmiGAL  Dl^CTIPTIQN  OF  THU 
RADIO  C01#irj LIGATION  UI^IT . 

Chapter  1. 

General  Description  of  the 
Radio  Communication  unit  * 

1*^1.  Characteristics  > 

The  radio  communication  unit  PAC-YKR  is  an  ultra  shorto^ave 
tr  ismltter  and  receiver  suitable  for  simplex  of  semi-duplex 
communication.  A three-phase  alternating  current  pov?er  source 
supplies  the  current  for  the  apparatus. 

1-2^  The  radio  communication  unit  complement. 

The  radio  communication  unit  consists  of  a radio  van  and 
a mobile  power  plant.  The  radio  station  is  mounted  in  a special 
body  built  on  a 3 6-l6l  automobile  chasis.  The  po^er  plant  is 

mpunted  on  a special  three  ton  type  I-aII-3  trailer  (see  fig. 1-1), 

Lr3.  Principal  elements  of  the  radio  communication  unit . 

The  radio  communication  unit  consists  of  the  following 
basis  units? 

1. )  A type  YKB-230  transmitter  with  a central  control  unit. 

3#)  A set  of  crystals  for  both  the  receiver  and  the  transmitter. 

2. )  Two  type  PC  Y-M.  receivers. 

^.)  Metering  equipment  - block  ” - for  tuning  thc^  receiver. 

5).  A common  panel  for  both  receivers  (distribution  panel). 


Table  1-1  gives  the  dimensions  and  \^eights  of  the  radio 
communication  unit  elements. 

Table  1-1. 

Dimensions  and  delights  of  the  radio  communication  unit . 

I Name  of  the  ! Main  dimensions  in  I I 

1 radio  commu-!  millimeters,  / ! 

! nication  I— Weightl  Remarks. 

j part,  |Heigbt!LengtblWiath  fin  kg.  I 

! ! I 1 L 

__  j ~ j j 

/ Radio  van  I 3200  I 7000  I 2320j^  /8400  !The  height  is  given 

! vJith  the  I ! ! ! t "jiith  the  antenna  to- 

1 apparatus.  ! ! I I ! loitered . 

i I ! I I I 

/ III  I ! 

! Trailer  ^ith!  2600  ! 3700  ! 1760  II  2400  t?he  ’^'tight  of  the  trai«. 
I the  power  III  I max.  Her  is  giv^^n  without 

I plant.  III  I I the  fuel  supply. 

I I I 1 I I 

I I I I ! I 


1*6.  Basic  radio  commuoication  unit  engineering,  data. 

The  frev^uency  range  of  the  transmitter  and  receivers  is  from 
100  to  150  Kc,  (from  2 to  3 aieters  wave  length).  Beth  the  trans- 
mitter and  the  superheterodyne  receivers  use  ervs tal  frequency 
stabilization,  which  ensures  disturbance  free  and  dependable 
communication.  The  radio  communication  unit  cannot  work  without 
th,»  crystals, 

^^tput  AtXm.  delivered  to  the  ant^na>^  feeder  and  determined 
at  its  input  end  Is  at  least  250  W . regardless  of  the  frequency. 

It  is  possible  to  reduce  the  output  from  the  maximum  value  to  Ic 
to  kOi. 

The  radio  set  has  two  type  PC  Y-  M radio  receivers,  One__oil_ 
these  receivers  together  with  tne  transmitter  is  used  for  the  majiL. 
communication  while  the  other  independent  receiver  Is  used  for 

auxilliarv  (complement ary)  communic  iti on , 1 on of  tb*= 

c owmu n i c *=»  1 1 c n unit  ;:’iay  be  r * c e i v e d o v e r t b ^ -ain  head^hon^^ ? 


dynamic  loudso-^^aker  or  a srecial  apoar  itue  ^ while  the  reception 
of  the  auxilliary  communication  unit  can  be  received  only  bv  heax,. 

phones , 
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In  the  follcviac  text  the  ealn  communication  unit  'win 
called  the  main  receiver  ana  th^  ^axilliary  communl cat  ion  unit 
Will  be  called  the  auxilliary  receiver. 

The  sensitivity  of  the  receivers  is  of  the  order  of  12 
volts , The  bandw id th  ’A'ith  t^^'o  fold  ^'ttenuatlon  is  net  less  th3.n 
70  Kc,  and  with  a IOC  fold  attenuation  the  band  width  is  not  wider 
than  300  Kc, 

The  radio  set  has  three  types  of  different  antennae: 

1.  An  all»d irect tonal  antenna  for  communication  with  airplanes 
with  a circular  pattern. 

2.  Directional  antennn  (of  the  chamiei-'  type)  for 

communication  with  lanci  based  units » 

3.  gtyggdttgHRtxaHtgJoiax ( Antenna  for  aiaxilliary  communication. 
The  directional  or  universal  (all-directional)  antennae  are 

mounted  on  the  telescopic  tower  which  can  be  raised  to  a height 
of  16.5  meters. 

The  radio  cooiounicat ion  unit  can  operate  ons 

1) .  telephony  wh-^n  used  for  airplane  communication ,, 

2) ,  telephony  when  used  for  land  based  communication . 

Modes  of  the  rad lo  comsiun Icat ion  unit  eommunicaitions 


S implex  communication. 

2).  Mechanical  comaunie ''-tit 


when  using  the  trans- 


mitter and  the  main  receiver  with  one  antenna  on  the  following 
principle:  when  broadcasting  the  r^dcrophone  push-battoa  is 
depressed  and  when  receiving  the  push-button  Is  released. 

3).  Duplex  communication  « when  using  the  transo’iitter  and  the 
receiver  simultaneously  on  different  wave  lengths  and  vvhen 
each  ore  work"  it®  own  d1  r'®cticiini  or  ualversal  antenna  main- 
talning  th<^  kum  vol^.  that  the  receiver  located  from  tr.f*  -'r 
transmitter  it  a dirtarce  dependent  on  the  wave  lengte. 


The  type  r^':^'x:iK>  r^uio  u^eu  ior  comn^unicatlon  \^lth 

airplan**«  equippeo  ^Itn  tvp^-  T-^  3M  r^dic  secs  insures  depen- 


dable co(r=^^unic'^tlon  at  in  average  olst.^nje  given  in  table  1-2 . 

gfitej. 

Depending  on  conditions  o ' 4 \i.ive  propagatioHj  che  communication 
distance  may  increase  by  2C  ^ 4o  kilcc-^tors  ^itij  airplane  communi- 
cation. 


Average  distance  of  dependable  airplane  communication 
vith  an  antenna  height  of  l6.5  meter®. 


I Height  of  alrpl-'^ne  fligh't 

in  meters. 

I =======:=:  = r ===:=:  .nr-. 


! Di-tanco  oi‘  the  radio 
commuricati on  in  km®. 


lOOOC) 


The  distance  of  dependabl^^  communication  of  like  land  based 
ryjjio  communication  units  in  an  average  hilly  country-side  and  an 
antenna  height  of  l6,5  meters  Is  60  to  70  kilometers e 

The  radio  communication  unit  can  ^ork  o n any  predetermined 
fixed  freouencv  of  the  transnltter  and  receiver.  Ther^'^or**  the 
radio  communication  unit  operates  on  four  successively  selected 
Spmmunicatlon  channels.  The  Drellminarv  tuning  of  these  channel® 
If  performed  manually^  yhereas  the  f oiler* ing  tuning  p<»rformed 
automatically  bv  means  of  ?^lp^ctromechanical  devices . 

The  communication  unit  must  be  supplied  only  by  a 5^-  cps. 
jhree-rhase  alternating  current  poi^fer  line  or  from  a special 


* 


The  tadlo  eos!i:unic..Uion.  unit  i-  ready  Ten-  tr -icncipsion  and 
reception  i^vithln  tv^o  miaiiteg  often  pre<?:^ing  th^  on 

’button. 

The  time  required  for  tr^n^ition  froa:  one  length  to 

xrtteax  another  lens  th-in  ten  second 3 if  the  comounicaticn 
channel  of  the  receiver  and  transmitter  have  been  sid Justed  and 
fixed  in  advance . 

The  frequency  of  usirn^  the  tra-nsenitter  and  receivers  depends 
on  specific  conditions  of  the  radio  communication , 

The  radio  communication  unit  can  operate  2k  hours  without 


The  spece  required  for  the  radio  communication  unit  is 
20  X 30  meters  with  the  pc»wer  ;“lant  loc'^ted  5Q  meters  a.-part. 

Seven  persons  are  required  for  serviciniy  of  the  radio  cofr- 

«munication  unit. 

1»6.  Block  diagram  of  the  radio  communication  unit. 

The  block  diagram  of  the  radio  communication  unit  is  given 
by  fig. 1-2,  The  remote  control  unit  (B  Y)  is  indicated  in  the 
diagram  as  removed  from  the  radio  van^  but  is  connected  to  it  by 
cables.  The  power  for  the  radio  van  is  supplied  from  the  mobile 
power  plant,  whereas  the  remote  control  unit  is  powered  by 
batteries. 

Dotted  lines  around  certain  units  indicate  that  these  are 

packaged . 

1*7 . Numbering  code  of  components  in  th^  bas ie  diagram-s. 


For  simple  orientation  in  the 


■.tie  di^-!gram^  6f  the 


r-idio  communication  unit  'ind  '!'or  their  explanation,,  the  humbering 
code  was  selected  in  the  following  ways 


mmM 


ac  h p r t n u p r 


"nd  3,  to  '5  di^~ti 


l)er.  letter  in  front  of  the  numb?>r  Inciic  itee  the  type  of  the 

part  (vacuuDs  tubes,  relays,  connectors^  eonaensers,  ete,). 

The  first  digit  of  th-  number  Inoiritee  the  unit  -^hich  ccnt-ilns 
the  eoEponent.  The  folio'.,  ing  2 digit-  (the  first  one  of  these 
may  be  zero)  Is  a sequence  number  of  the  components  if  there  are 
mftre  than  nne  of  the  §am€?  components.  One  or  ti^o  of  the  last  digits 
give  a sequence  number  of  cooioonents  of  similar,  electric  characrtg- 
yistlcs. 

The  meaning  of  the  letters  and  the  first  digits  of  the  nucv 
ber  used  for  the  Component  identification  in  the  diagrams  are 


listed  in  tables  1-3  and  1- 


The  meaning 


Table  1«»3« 


ters  used  for  part  numb^^rs 


in  the  schematic  diai;rarn , 


! Letter!  of  detail 

I ! or  part, 

! G I Condenser. 

I ! 

! ! 


! Letter  I Hame  of  detail 
I ! or  part. 

I M I Fieasuring  instrument 

I ! (meter). 


I Coil  (loop), inductor, ! 

! choke . I 

! I 

! He sis tor.  I 

! ! 


t Antenna, symmetriza*  | 
! tion  equipment.  ! 
I I 
I Storage  battery,  rec«l 
I tifier.  I 
I I 
I Fuse,  spark  gap,  I 


! Plugs,  receptacle 
! (terminal  board  typeC 
! connectors,  ,]  aok  s , 

I binding  posts. 

I 

I Electric  generator, 

! vibrator  converter, 

! converter. 

! 

! Te  rm i nal  bo  ard  . 

! 

! 


Cable,  feeder. 


Vacuum  tube,  volt'^.ge  regu- 
lator, neon  bulb,  incade* 
scent  bulb,  vacuLirG  selector- 
sii^itch. 


Electric  motor. 


Selector  sivitch,  switch, 
p u s h hn  1 1 o n , inter  1 o el : 
swfiitch,  toggle  sViiitcb., 

Transforifier . 


I Loudspeaker. 
I 

I Crystal. 


rjpTw,  contactor,  automatic 
voltage  r<^gul  'tor,  autor-o- 
bilt.  horn. 


ft44$2 


The  taeaning  of  the  first  digits  of  the  coaponc^nt 


buffiber^  in  the  ?.chematlc  c31^: 


!9uniber.  1 Name  of  the  radio  communlc'ition  u:i5.t  copipcinent . 

I 

1.  ! "^B-250  tran?5mitter. 

I 

2.  ! Type  PC  Y-3H.  receli?er. 

t 

3.  I Type  BCP-6S  rectifier. 

Type  BCP-1  rectifier  charger,  distribution  cabinet, 
supply  elements  of  the  transmitter  rack,  trailer. 

k.  I Central  control  unit  (including  the  compensating  net^^ork). 

5.  I Portable  reception  apparatus. 

6.  ! Pemote  control  unit,  measuring  instrument. 

7.  I Common  panel  of  both  receivers,  auxilliary  receiver  control 

panel,  dynamic  loudspeaker  amplifier,  type  BCP-2  rectifier, 
type  PY-h5a.  converter  with  filter. 

8.  I Type  3 -10-  aud io- frequency  oscillator,  connecting  line 

panel . 

9.  I Transmitter  rack. 


1.  C302  - condenser  in  the  feeder  circuit, 

2.  06oi  - dynnriic  loudspeaker  in  the  remot®’  control  unit. 

3.  “)4o2-1  electromagnetic  relay  5.n  the  central  control  unit. 


The  component  and  detail  numbers*  used  in  the  circuit  diagram  of 
the  type  pc  Y-3^^i  r'^ceiver  and  in  the  measuring  instrument  do  not 
^ully  agree  with  the  ebove  listed  table,  .since  these  instruments 

^re  manufactured  by  ancther  f ector^y . 


I 


liO 


» 1.4  . 


CHAPTOR  TWO, 

The  transaitter. 

The  block  di-iRrarr;  of  the  tr:i.n‘^^nd 1 1 f;- and  It^ 

features , 

The  ultra  shortwave  radio  teleDhonv  type  YI:B>»2  50  transmit 
is  a complex  transmitter  "^ith  an  18  fold  frequency  multiplier. 

This  high  frequency  section  consists  of  six  stm^s  ¥ith  ten  vacuum 
tubes.  The  aud io  frequency  section  consists  of  three  stages  and 
of  an  automatic  volume  control  of  this  voltage.  Six  vacuum  tubes 
are  used  in  thi.s  section  (?ig.  2-1). 

The  frequency  range  of  the  transmitter  is  from  IQQ  to  150  Me. 

(2  to  3 metersi!.  The  tuning  dial  is  marked  for  the  range  from  100 
to  150  Me,  in  10  Mc.stepyj. 

^ crystal  stabilizes  the  driving  oscillator.  The  transmitter 
cannot  operate  vlthout  the  crystals.  The  frequency  range  of  the 
transmitter  crystals  from  5555.56  to  Kc. 

The  mininiurri  transmitter  poi?^er  d^^livered  to  thp  feeder  is 
M » for  the  carrier  frequency  as  measured  at  the  feeder  input  at 
any  frequency  range.  The  output  may  be  reduced  to  10  to  of 
the  nominal  output. 

The  transmitter  is  anode  amrlitude  modulated.  The  modulation 
co»efflcient  is  automatically  maintadned  at  a level  of  not  less  than 
^ change  of  the  modulating  input  voltage  from  0,23  to 

1 volt. 

ihe  transmitter  can  operate  on  any  of  the  four  g pretuned  and 
fixed  frequencies  (channels).  The  circuit  elements  «>  the  variable 
Sondenser  - are  coupled  to  the  automatic  electromechanical  tuning 
<ievice.  The  preliminary  d tuning;  and  fixing  is  performed  manually, 
'*hlle  the  same  operations  are  subsequently  -performed  automatically. 


I 


1 

L5  - 

I equlnm»nt.  T.l2fL_5gl>ctlon  r,f 

ln£  th^  r-'sp-ctlve  push  button 

Tbe  first  stage  of  the  high  frequ^^ncy  in  i erv'^t-ii 

oscillator  with  a frequ^Ticy  aoubler  la  th  ^ n 0(2  f*  c I r c ii  ■’  t *^’h  i 
doubled  crystal  frequency  voltngp  Ird  to  vacuum  tube  control 
grid  of  the  succeeding  stage  - tha  flr-^t  tr5pler.  \ •^ixth  harmonic 
of  the  crystal  frequency  i«  gf^n^^rated  in  the  anode  circuit  of  the 
first  frequency  tripler  and  this  voltage  is  applied  to  the  vacuum 
tube  of  the  third  stage  - the  second  freaiiency  tripler. 

The  eighteenth  harmonic  of  tbe  crystal  ganerated  in  the 
anode  circuit  of  the  second  frequency  tripler,  or,  ln(the)other 
wortfs,  a frequency  is  obtained  isfhich  is  alreaxSy  In  th^  frequency 
e range  fro|i  100  to  150  Me, 

The  next  three  stages  (the  first®  the  second  and  output  power 
aoplifiers)  amplify  the  high  frequency  signal. 

The  sixth  (output)  stage  of  the  transmitter  is  connected  to  the 
antenne  system  by  means  of  a specia^l  symTnetrizatlon  equipment, 

ihe  input  circuits  of  the  audio  frequency  stage  ar^-  coupled 
to  the  modulating  transformer  of  the  first  stare . 

The  first  and  second  stages  are  pre-amplifiers  of  the  audio 
frequency  voltage  and  the  third  stage  is  tbe  modulator  from  which 
the  audio  frequency  is  transmitted  to  the  output  Denver  acallfier 
(^he  fifth  and  the  sixth  gt^geg>  •«her“  It  tncc3ulnt»<;  the  high  fre- 
quency carrier  wave) . 

The  Value*  nf  the  modulating  outrut  volt  i<a  checked  bv  a 
X&cuum  tube  volt  mejter  ^ The  vaitje  the  mod ul t ion  co-^ f f i ? ient 
Is  tneaaured  by  means  of  a modulation  meter.  ’!^he  ^>aciium  tube  volt~ 
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modulation  meter  are  inseparable  parts  of  the  transmitter. 

The  modulation  met^r  is  coupled  with  an  operation  indicator 
of  tbe  transmitter  which  serves  first  of  all  as  a control  of  the 
transmission  proper  by  means  of  headphones  and  second  of  all  f6r 
signaling  the  operation  of  the  transmitter  to  the  remote  control 
unit. 

The  following  direct  current  voltages  are  required  for  the 
operation  of  the  transmitters 

1)  i 26  V.  • for  supplying  the  microphone  circuit,  the  electric 
iiotor  in  the  automatic  communication  channel  selector  together 

vith  relays  fot  the  control  circuits ♦ 

2)  -300  V - for  the  bias  supply  of  the  vacuum  tul^  control 

grids. 

3)  4 300  V - for  supplying  the  anodes  and  the  screen  grids 
of  the  vacuum  tubes  of  the  first  and  second  tripler  and  for  the 
screen  grid  of  the  first  po’i-mr  amplifier  as  well  an  for  the  screen 
grids  and  anodes  of  the  audio  frequency  pre-a,mpllfier . 

4-  600  ? • for  supplying  the  anodes  of  the  vacuum  tubes  of 
the  first  power  stage  and  the  screen  gr5ds  of  the  modulator. 

5)  * 1350  V - for  supplying  the  anodes  of  the  vacuum  tubes 
of  the  second  and  third  power  output  stages  as  well  as  the  modulator. 

pop  ^ stabilized  power  supply  is  used  for  supplying  the  anode 
ftnd  screen  grid  of  the  crystal  oscillator-doubler  vacuum  tube, 
the  anode  of  the  bridge  connected  amplifier  vacuum  tube,  the  direct 
current  supply  for  the  vacuum  tube  voltmeier.  Tbe  stabilization 
Is  obtained  by  gasseaous  voltage  regulators  which  are  supplied 
^Ith  -f  600  V from  the  rectifier. 

The  transmitter  vacuum  tube  fillement  supply  is  6,3  V and 

12.6  V alternating 
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current  (from  step-dov^n  stabilized  transformers  foD  12,6  V and 
6^3  V and  one  separate  6,3  V step-do^^’n  transformer). 

:>m2f  Schep-iatlc  diajgram  of  the  transmitter. 


1 . High  f : 


section . 


Crystal  oscillfc^tor-doubler . The  first  '^tage  is  a driving  os- 
cillator ^ith  a frequency  doubler  in  the  anode  circuit.  The  oscilla- 
tor is  crystal  controlled  and  utilizes  a 6 6c  ( 101)  beam  tetrode 
vacuum  tube.  The  schematic  diagram  is  given  by  fig.  2-2. 

The  crystals  X 101.  X 102^  X 103  and  X lOV  corresponding  to 
frequency  channels  1,  2,  3,  and  h stabilizes  the  frequency  tn  the 
range  55$5,56  to  8333,33  Kc. 

The  anode  circuit  (G  104,  C120  and  L 10$)  of  the  driving  oscillat« 
Is  tuned  to  the  second  harmonic  of  the  crystal  frequency  is  concer- 
ned, one  can  disregard  the  anode  resistance.  Then  one  may  redraw 
the  diagram  of  fig.  2-2  in  the  form  given  fig,  2-3. 

TJe  diagram  fig.  2-3  be  transformed  to  the  crystal  oscilla- 
tor  diagram  f ig . 2-4  with  the  crystal  connected  between  the  control 
grid  and  the  anode  (fig. 2-4). 

In  the  diagram  fig. 2-4  the  condenser  C.103  is  connected  between 
the  control  grid  and  the  cathode  because  the  screen  grid  is  at  the 
cathode  potential  as  fo^  as  tb^  high  frequencies  are  concerned . 

The  importance  of  tbl?  condenser  together  '-«ith  the  inter-electrode 
capacity  between  the  control  grid  and  the  cathode  (C  , ),  is  in 
creating  the  necessary  feedback  for  seif-o=c Illation  and  maintenance 
of  oaelliatlon  of  tho  o<3c*lll  itor . 

The  circuit  formed  by  the  Inductance  coll  L 101-1  and  the 
condenser  C.lOl  serya  the  sam-  purpose,  l.e.  the  formation  of 
conditions  necessary  for  self-osclllatlon.  Is  far  as  th**  first 
araonlc  frequency  1-^  concerned,  the  r<eactance  or  this  circuit 
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has  a capacitive  character  for  the  first  harmonic  frequency. 

The  principle  of  connecting  the  crystal  between  the  control 
grid  and  the  anode  is  based  on  the  following.  The  frequency  stabili- 
ty of  the  oscillator  is,  to  a great  extent,  dependent  on  the  division 
of  the  inter-electrode  and  the  distributed  wiritig  capacities  connec- 
ted in  parallel  to  the  vacuum  tube.  Since  the  input  impedance  of  the 
beas  tetrode  (the  control  grid-to-cathode  capacity)  is  considerably 
greater  than  the  inter-electrode  capacity  (control  grid-to-anode 
capacity),  therefore  also  the  crystal  is  connected  between  the 
control  grid  and  anode,  in  order  to  increase  the  stability  of  the 
driving  oscillator. 

Since  the  driving  oscillator  simultaneously  performs  also 
the  function  of  a frequency  doubler,  therefore  its  anode  circuit 
consists  of  a variable  condenser  C.104,  a stabilizing  condenser 
C.120  and  an  inductance  coil  L»103.  This  circuit  is  tuned  to  the 
fcondenser  C,104  ( c max.~  85  ppP,C.min.=  12.5  ppF)  and  the  induc- 
tance of  the  coil  L.105  (L  = 2.0  O..Hy)  asaure  the  ability  to  tune  th 
anode  circuit  to  frequencies  in  the  range  from  11,111  to  16,66?  Me* 

The  stabilized  anode  and  screen  grid  supply  voltage  of  the 
6 60  vacuum  tube  cou^s  from  contact  50  of  the  terminal  board  105 

over  the  contacts  7 of  the  terminal  boards  103-1  and  102-1  past  the 
dropping  resistors  H.1^5,  B. 1^5-1  and  B.103  (see  the  schematic  dia- 
gram of  the  transmitter  in  the  appendix). 

The  control  grid  bias  is  obtained  automatically  from  the 
self-bias  resistors  R.l6l  and  R.102  and  is  filtered  by  the  high 
frequency  choke  L.lOl. 

^he  fillement  voltage  (6,3  V).  for  the  vacuum  tube  of  the 
first  stage  (as  well  as  for  the  vacuum  tubes  of  the  second,  third, 
and  fourth  stages),  comes  from  contacts  13?  '^nd  138  of  the  terminal 
board  104). 
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The  condenser  C •102-2  serves  as  a blocking  condenser  of  the 
crystal  oscillator  anode  circuit.  The  condenser  C.102  blocks  the 
screen  grid,  the  condenser  C. 102-1  blocks  the  cathode  circuit  of 
vacuum  tube  101. 

The  anode  circuit  of  the  driving  crystal  oscillator-doubler 
in  tuned  to  the  maximum  anode  current  of  the  follow ing  stage ^ the 
frequency  tripler,  by  means  of  the  milliampermeter  101.  The  meter 
..101  is  blocked  by  the  condenser  C. 102-2?  by  menas  of  the  selector 
svitch  ..101  (in  position  which  connects  it  in  parallel  with  the 

shunting  resistor  R.104  connected  In  the  anode  circuit  of  th^^  vacuum 
tube  ..102  of  the  first  tripler. 


Fig.  2-2.  Schematic  diagram  of  the  crystal  os  c ill  a tor  oilier. 

The  first  and  second  stage  are  capacity  coupled  by  ^neans  of  the 
coupling  condenser  C.105. 

The  first  frequency  tripler.  The  second  i^tage  ; fig. 2-5)  con- 
sists of  the  type  6..6c  beam  tetrode  (..102)  which  works  as  a fre- 
quency tripler. 


For  removal  of  a55ymmetry  in  the  second  push=pull  stage 
caused  by  the  output  capacitance  of  the  6..6C  tube,  an  equilizing 
^gndenseii  is  connected  to  one  and  of  the  anode  circuit. 

The  capacity  of  this  condenser  is  equal  to  the  vacuum  tube  and 
Miting  capacities  and  insures  the  symmetry  of  the  circuit. 


r^' 


SahftBiatlc  diagram  of  the  crystal  oscillator  for  the  first 


The  anode  circuit  of  this  stage  consists  of  a variable  conden— , 
ser  C.IO7  (G.max.=  29  ppF,  C.tnln.=  •+  ppF)  and  an  Inductance  coll 
L.IO6.  It  is  tuned,  to  the  third  harmonic  frequency  of  vacuum  tube 
..102  (to  th  the  6 th.  harmonic  frequency  of  the  crystal)  and  thereby 
covers  the  frequency  range  from  33.33  to  50  Mo. 


shunting  resistor  R.lO^f  and  either  of  the  dropping  resistors 
R. 145-3  and  R.llO  (see  the  schematic  diagram  of  the  transmitter). 

The  required  vacuum  tube  control  grid  bias  of  the  first 
tripler  comes  from  a voltage  divider  via  contacts  13  of  terminal 
bo«rd  P.103-1  and  P.102-1  and  the  self  bias  resistor  R.108.  A bias 
of  - 300  V is  brought  to  the  voltage  divider  from  contacts  51  of 
terminal  board  P.105.  Beside  this,  the  control  grid  receives  self 
bits  from  the  resistor  R.109  by  passed  by  the  condenser  C. 102-6. 

The  6.3  V filament  voltage  comes  from  fiontacts  137  and  138 
of  the  terminal  board  P.104, 

The  condenser  C.109  blocks  the  anode  supply  voltage  of  the  first 
tripler  vacuum  tube  and  the  condenser  C. 102-7  blocks  the  screen  grid. 
The  condenser  C. 103-3  blocks  the  bias  circuit  of  the  shunting  resistors 
of  the  mllllampermeter  H.lOl.  The  condenser  C. 102-5  blocks  the  filament 
circuit  of  tube  , . .102 . 

Fig.  2-5.  Schematic  diagram  of  the  first  tripler. 
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The  anode  circuit  of  the  first  tripler  is  tuned  to  the  third 
harmonic  of  the  anode  current  of  the  vacuum  tube  of  this  .st#g« 
(e.l02)  by  adjustment  for  m^iucimum  current  of  th^  following,  st^ge 


- the  second  tripl^H 
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th*  second  trlpler  ” means  of  the  meter  ..101.  The  meter  ..  101 
l»  connected  In  parallel  to  the  shunting  resistor  R.105  In  the  anode 
.Ircalt  of  tube  ..103  of  the  second  trlpler  by  means  of  the  selector 
^Itcb  ....  101  (position  "2"). 

The  second  and  third  stage.®  are  capacity  coupled . The  exciting 
voltage  is  brought  to  the  third  stage  across  the  coupling  condenaers 
C,io6  and  C.106-1. 

T^e  seeopd  tripler.  The  third  stage  (fig. 2-6)  is  connected  in 
push-pull  and  uses  a type  BY-32  (103)  ultra  high  frequency  double 
beam  tetrode  as  a frequency  tripler  . 

The  anode  circuit  of  this  .stage  consists  of  a variable  condenser 
C.108  (Cmax.=  19  F,  Cmin.  3.5  F)  and  a single  Ijwin  inductor 
coil  L.107  and  is  tuned  to  the  third  haxmonic  of  the  vacuum  tube 
( 103)  current  of  this  stage  (to  the  sighteenth  harmonic  of  the  crys 
tal  and  covers  the  frequency  ragge  from  100  to  l60  Me  - i.e.  the  working 
range  of  the  transmitter* 

The  anode  supply  voltage  is  brought  to  the  centssr  of  the  single 
t^ln  coil  of  the  anode  circuit  from  contact  37  of  the  terminal  board 
..•105  over  contacts  1 of  terminal  boards  103-1  shunting  resistor 
R,105  (see  the  transmitter  schematic  diagraiu) . 

The  screen  grid  supply  voltage  of  vacuum  tube  Y-32  comes  from 
the  same  contact  37  of  terminal  board  105  over  contacts  1 of  ter- 
ttlnal  boards  103-1  and  102-1  and  dropping  resistor  1^,111. 

The  control  grid  bias  comes  from  the  voltage  aivider  over 
contacts  of  terminal  boards  103-1  and  102-1  md  decoupling  re- 
sisters R.102  and  B. 102-2. 

The  cathode  of  vacuum  tube  103  is  gr curded. 

The  6,3  V filament  voltage  comes  f from  contacts  137  and  13- 
of  terminal  board  104. 


The  condenser  0.102^9  blocks  the  control  grid  circuit  Mas  of 
he  second  tripler. 

The  tripler  anode  circuit  is  tuned  to  the  third  harmonic  of 
■he  anode  current  of  the  following  stage,  the  first  power  amplifier 
t»nppent  by  means  of  milllampermeter  ,L0\i.  In  this 
,ase  the  switch. .. .101  (in  position  "i")  connects  the  meter  ...101 
in  parallel  to  shunting  resistor  R. 105-1  vfhich  is  connected  in  the 
cathode  circuit  of  the  > vacuum  tube  (..103-1)  of  the  first  power 


aspllfier. 


y?/03 


2-6.  Schematic  diagram  of  the  second  tripler. 


The  third  and  fourth  stages  a^e  capacitji  cou^^  ^ means 
of  the  coupling  condensers  C. 106-2  and  C. 106-3 • 

First  powep  amplifier.  The  fourth  stage  (fig. 2-7)  is  a push 
pull  amplifier  using  a t\i in- ultras h or irwave  beam  tetrode  PY-32  (103 
1)  and  liorks  as  p a power  amplifier.  Its  power  output  is  n<*cessary 
for  driving  the  following  fifth  stage. 

The  anode  circuit  of  this  3 tag'*  consists  c?  i variable  conden 

V . induction 

ser  O.ilO  (Cmax.=  l6  F,  Cmin.  =3  F)  and  a slngl- 
coll  L.lOB  tn-ied  to  the  worklnc;  frecuency  range  (10C_to 


The  anode  supply  vclta^'e  is  brouebt  to  the  center  of  the  single 
tain  coll  L.IO?.  frorn  contact  ^9  of  terminal  board  104  (see  trans- 
mitter schematic  diagram). 

7he  y-32  tube  screen  grid  voltr.gc  conte®  from  contact  37  of 
termloal  board  105  over  contacts  1 of  terrlP.al  boards  103-1  and 
2^q2»1  and  dropplnf?  resistors  R.1J.2  and  R.112— j,. 

The  bias  voltage  necessary  for  the  control  grids  comer  over 
contacts  13  of  terminal  boards  I03-I  and  102  and  the  decoupling 
resistors  R.118  and  R.II8-I  from  the  voltage  divlddr. 

The  cathode  of  vacuum  tube  ..103-1  is  grounded  through  the 
shunting  resistor  R. 103-1  of  the  meter  101. 

The  $,3  V.  filament  voltage  is  obtained  from  contacts  137  and 
133  of  terminal  board  104. 

The  condenser  C.lll  together  with  the  choke  L.102  block  the 
4node  supply  vacuum  tube  circuit  of  the  first  power  amplifier  stage. 

The  condenser  C. 102-13  blocks  the  bias  grid  circuits  of  the 
vacuum  tube. 

The  blocking  condenaer  C. 132*1  prevents  patasitic  high  frequen- 
cy oscillations  in  the  cathode  circuit  of  the  power  amplifier. 

The  anode  circuit  of  the  first  power  amplifier  stage  is  tuned, 
to  the  fundamental  (first)  harmonic  frequency  of  the  anode  current 
of  the  vacuum  tube  ..103-1  of  the  same  stage  by  ad,1ustment  for 
qiaximum  anodf>  nnrr^nt  of  the  second  Pdw^r  amplifier  by  means  of  meter 
//  101  (the  same  one  as  used  for  the  tuning  of  the  first  four  stages) 
In  this  case  the  switch  ..101  (position  "4'')  connect  th-  met-r 
in  parallel  to  the  shunting  resistor  R.113  in  the  cathode 
cf  the  second  vacuum  tube  (..1^4-1)  of  the  second  power  amplifier 
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The  fourth  and  fifth  stages  ^ Inductively  spuclea  by  the 
single  coupling  twin  coil  L.115.  The  driver  voltage  Is  applied 
t#  the  cathodes  of  the  next  stage  vacuum  tubes  across  the  semi- 
variaWe  coupling  condensers  C.112  and  C. 112-1, 
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Fig.  2s.7.  Schematic  diiagrttm  of  the  first  pcwer  amplifier^ 

The  second  pewer  amplifier  (the  fifth  stage).  The  fifth  stage 
(fig,  2«B)  in  a second  pofc?er  assplifier  (power  stage).  It  uses  a 
push-pull  circuit  with  a ftrouadctd^r  corngion  grid  with  two  type 
.a.  - ?6  netal  trlodes  (..10^ and  ,.10U-1). 

As  against  the  useal  circu?.ts  (fig.2-9a)5  in  the  circuit  with 
the  grounded  grid  (fig.  2~9ji  which  is  the  as  fig.  2-9)  the  anode 

circuit  is  connected  between  the  anode  and  grid  and  the^  driving  voltage 
is  applied  between  the  cathode  end  ground  (chassis). 

The  un  usual  feature  of  the  circuit  with  the  grounded  grid 
Is  the  eeparotion  cf  input  nnd  output  hy  thf  tube 

.vrlf 
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X 9 is  evident  fro®  the  equipment  digram  (fig. 2-10)  the  ceupling 
^tween  the  anode  and  cathode  clrcuits(for  exciting  purposes)  is 
f©r«e<3  inductance  of  the  grid  lead  Ls  and  the  anode-t©- 

cathode  capacity  Cak.  Therefore  the  vacuum  tubes  used  in  these  cir- 
cuits »ust  have  a very  small  anode-to-cathode  Cak  capacity  and  a 
small  grid  lead  inductance  Lc.  The  high  frequency  metal-ceramic 
,..-78  triode  fulfills  these  regulrements , since  Cak  m 0,055  • 0,095 
ppF  and  is  used  in  the  second  and  inthe  output  pover  amplifier  of  the 
high  frequency  transmitter  section* 


i 
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gjjg*  2-g.  Schematic  diagram  of  the  second  power  amplifier* 

The  ks.  to  the  great  reduction  of  the  coupling  between  the 
input  and  output  tube  circuits,  the  amplifier  is  capable  of 
stable  opetiition  even  without  neutralization.  Since  the  circuit 
does  not  use  neutralizing  condensers  nor  some  other  components,  the 
circuit  has  been  considerably  simplified  which  naturally  simpli- 
fies the  design  of  the  power  amplifier  stages. 
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1,  evident  froflM  the  diagratB  on  fig.  2-9  , the  fir  = t h-^rmonle  of  the 
,de  tube  current  lai  flovis  not  only  through  the  oecilntor  anode  clr- 
Lt  , but  also  through  the  output  circuits  and  its  exciters  ( of  the  orecep 
5 stage  i.  With  the  circuit  tuned  , the  anode  voltage  Da  , as  usually  , is 
nnpQgition  'With  thegrld  voltageUe.  As  against  the  usual  circuits 


nrposition  witn  xnegrio  voitageue.  AS  against  the  usual  circuits 
Ig.  2-9*)  > circuit  ’•■iith  the  grounded  grid  (fig.  2-9a)  the  tuned 

5dp  circuit  is  connected  bet’..eea  the  anode  and  grid  and  the  voltage  Uac-f 


► 'ic.  Thf‘r<^forf'  the  circuit  voltagp  a ill  be 


Uk  = Uac  ^ Ua  Uc . | 

By  multiplying  both  side  of  the  a^^uition  by  l/2  'we  obtain 

Uk.Iai  = Ua.Iai  4 Ua.Ia, 

« ^ i 2“  ~2  ^ 

?he  left  side  of  the  equation  represents  the  output  in  the  anod^  circuit 
:Pk).  The  first  expre«9lon  on  thi?  right  hand  sideof  the  equation  is  nothing 
^l«e  than  the  alternating  current  delivered  by  the  tube  P and  the 

lecond  expression  represent  the  poi»er  iitfhlch  shall  designate  as  ps . 
le re fore  , 

Pk  = P 4 Pc, 

Froie  this  it  follows  that  the  poi»er  in  the  anode  circuit  is  greater 
^'inthe  alternating  current  poi^er  generated  in  the  tube  by  the  amount  Pc. 
lis  pover  is  delivered  into  the  'inode  circuit  by  the  preceedlng  stage 
the  driver  ).Por  the  high  frequentles  the  grid  is  grounded  by  a capaci- 
ince  Khich  Includes  the  capacitance  G kp  , which  is  the  capacitybetween 
IS  Internal  (grld)shlelding  which  is  conductivelyconnected  to  the  trans- 
•tterchassls.  Both  shields  are  inbuot  the  cathode, 

Tbe  anode  circuit  of  this  stage  ( see  Fig.  2-8  ) consist  of  a variable 
udeaser  C II3  (Graax.  = 21  uuF  and  Cmln.  = 5.3  uuP  ) 
the  two  parallel  cylendrical  tubes  with  a shorting  bar  , which 


fulfUl  the  rols  of  an  Inductance  L 111  ) in  thl-  circuit  '*hlch 
is  adjustable  for  frequenclec  frois  100  to  l6o  Mops. 

The  neceesary  anode  volt  ige  for  the  -7  vacuum  tubp'^CQa'^'’ 
fro«  the  high  voltage  contact  123  ( o6)  over  the  a;!oke3:’jl03  (-;e» 

the  sehe®atic  diagram  of  the  transraitter . ) fhe  grid  pipe  voltng=^ 
coaes  directly  from  the  bias  voltage  divider. 
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Fig,  2-9,  gchematlc  diagriiffig  (for  the  various  alternatlvegl 
of  electronic  ampllHerVa 

Thg  filament  voltage  (12. 6v)  co®e5?  from  contacts  125  Md  126 
( for  ths  vacuum  tub^*  104)  contacts  127  and  138  for  the  vac 
uui  tube  104-1)  of  the  therminal  board  10^. 

The  Cil4  condenser  and  the  L103  choke  block  the  anode  supply 
circuit  of  the  -7B  tubes.  The  choke  , L109  ~1  ^n6  the  condenser 
C 102-17  ^ c 102-18  block  the  cathode  circuits  of  the  fifth  stage 
tubes  ana  chokes  L109-6  , L109-7  and  condensers  C102-31  block  th^ 
filtoent  circuits  of  these  tubes. 


?iiLt--izl2_?2Uivalent  schematic  ci ol 


rounded  grid . 


lifier  -if 


he  tngiOA  second  po%*'er  implifler  anode  circuit  for  the  first 

ar«oalc  frequecy  of  the  anode  current  of  the  tubes  lo4  and  io4-i 
9 perfor®«^  ^<3justing  the  total  grid  current  of  the  tubes  of  the 
‘olloKlng  ^ sixth  stage  , for  maximum  current  values  by 

‘eanS  of  tnllllamperemeter  105  blocked  by  the  cl02-22  condenser  a 

ind  vihlch  is  converted  in  the  grid  circuit  of  the  sixth  stage  tubes. 

qtnuiintttmatlon  of  the  branches  of  this  stage  , 1 .e .equallza- 
■ion  of  the  current  floT*?ing  through  each  tube  , Is  accomplished  by 
neans  of  the  102  milllamperemeter  by  changing  the  capacity  of  the 
psEi-adJustable  coupling  condensers  cll2  and  G112-1  connected  in  the 
Dutput  of  the  preceedlng  stage. 

rhe  102  meter  is  blocked  by  the  C102-19  condenser  and  by  mpans  of 
:he  102  selector  svltch  (In  the  left  position  ”1**  and  »*2»»)  it  is  alt 
tprnately  connected  to  the  Rll4  and  H114-1  shuntlngreslstors  ^hich  are 
!onnected  In  the  cathode  circuits  of  the  second  po’^er  amplifier  tubes 
: 104  and  104-1) 

For  the  same  reason  ^ i.e.  for  f icllit4lilng  the  equalization 
>f  th«  branches  of  this  stage  , inductive  coupling  is  used  bet'.veen 
’.he  first  and  second  po’wer  amplifiers  as  against  capacitive  coupling 
ised  In  the  previous  stages. 

The  fifth  and  sixth  stages  are  inductively  counled  by  means 
•f*  thft  coupling  loop  1110. 

'he  driving  voltage  is  brought  to  the  cathodes  of  the  sixth  stage 
icrovg  the  semi  adjustable  coupling  condensers  0116-,  0116-2  ind 

The  output  power  amplifier  (the  sixth  stage).  The  sixth 
f -ge  (fig,  2*xi)  is  a puch-pull  output  ro^^er  amplllfier  ^i^ith 
^"oundeij  grids  and  four  metal  ceramic  type  -7  triodes  04-2,, 

^^•3  ) 104~4  and  10^-5  ) ^ith  t'.vo  vacuum  tubes  connect'=‘d  in 

^®llcl  in  each  br^^ch. 
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Ti«  Toltag#  supply  is  brought  to  tho  c#nt«r  of  th^ 

.hortlM  fcor  of  ta*  t«o  OT*i  tubes  froa  the  hi*h  terlmaj, 

^ (..106)  across  the  I.103»1  cho'«  (see  the  tr.csoitt-r  schema^ 
tic  aisgraa) . 

The  grid  Decessary  for  the  grids  of  the  ..,7^  tubes 

etoes  serosa  resistors  b.l53,  W.154-1,  R.152-1,  ■h.152^2  and  sim. 
ssperoster  ..103  freo  tfco  blM  volts,,  divider  vhleh,  es  oehtloaed 
•how,  i«  supplied  with  .300  V.  fro*  contact  51  of  terminal  board 
P.105.  Besides  this,  fros:  these  very  resistors  ceoea  the  Mas 
fsr  the  autooatlc  voluoe  control  voltage. 

The  H^hynt  voltage  (12.6  V)  cooes  froo  contacts  129  and  I30 
(f.r  vacuus  tube  . .104.2),  fros  the  contacts  131  and  132  (for  the 
vicuuo  tube  ..104-3),  fr®.  contacts  133  and  1S4  (for  the  vacuus 
tube  ,. 104-5)  of  the  terslnal  hoard  ..104. 

Th  condenser  C.114-1  and  tbe  choke  L.I03-I  are  used  for  blocking 
the  anode  circuit  of  the  tube  ....-78. 

The  wste  Chokes  L.109-2,  L.108.3,  r..l08.4,  l.108-5  and  the 
cesdensers  C.102.23,  0.102-24,  c.102.25,  C.102-26  block  the  cathode 
reults  of  the  sixth  stage  tubes  and  the  chokes  L.IBSKS,  L. 109-9, 
1.109-10,  L.109-11  and  the  condensers  C.IO2-32,  c.102-33,  C. 102-34, 
C.102-35,  block  the  filasent  circuits  of  these  tulxss. 

laaiaa  •f  the  output  peaer  aspllfier  anode  circuit  to  the  first 
^‘wq'i»>ncy  of  the  anode  current  of  this  stage  is  accosplished 
^ 9^  ttr^P  tu^  v-^i£irgiiJL_(  ooI04  apd  riewing  tterougfe 

*P«r«et#r  oolO.o,  whmtse  dafl^ctien  cepeads  oa  ttee  asiplitude 
•p^.ltua#  ox  the  teigb  frequency  Xa  tiaf-  circuit, 

launs  va  ^ mter  ,,106  Is  blccked  by  couden.ssr  L.102- 

located  in  th#  iE©<3!ulatl<PB  coni  tor  c®rm#c  t#d  t®  th#  autput  ■ 
by  coupling  loop  L.llV  and  tfe#  high  frequency  cable  K,loJ 

Foualiigation  of  the 


OD 


.M. 


1,0 
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tuh» 

«f  the  output  pover  amplifier  In  >.lth_i-K.  KidT^TT' 

C.116,  C.il8-1,  0.116-2  and  a.116-3,  xhlch  are  connected  i„  the  .u^. 
put  cf  tue  prevlou-1  3tase  (the  second  po^-r  ar^rllfier).  The  . .i02 
ceteris  -ilternateiy  connected  hy  tfc^  elector  switch  ..1C2  fi„  the 
left  pssltion.  "1",  "2%  ^-3'-  ..nd  -4..)  to  the  shunting  resistors  ^.U5, 
K.ll!j-1,  R. 1x5-2  and  R. 115-3  which  .nr-  connected  in  th«  cathode  cir- 
cuits cf  the  output  power  anplifler  tubes  {..104-2,  ..104-3,  ...io4.4 
•no  ..104-5).  ’ 

£b£-c.0.a-yp  (topal)  £rll_£Uj^2t_ef_^hj._.»jt  sixth  ata.^e  tuheg  ts 
metfured  by  allllaaiperiiet-c  ,103 

TS.  t.t.1  (.nod.  „d  ,rld)  tub,  ^ 

P«.r  .win..  (po.„  1,  ^ 

•eter  ..103  Is  blocked  by  the  c. 102-20  condenser. 

Ths  SSMVnag  cf  the  output  poi^er  amplifier  with  the  antenna  fee. 
«1.<  .<,.lp«nt  1,  ind,e«.,  „d  i.  .ono.pll,n.d  p,  ...».  p,  .p.  ,, 

lOtD  Tx-niP 


Imp  1.1112. 

§aigtfU^Uan_.?aulp.ent,  The  sixth  stage  (the  output  power  a*. 

as  a pusn-pull  circuit  and  has  a aymsKetrleBi  nnt-p-if 
^r,y  tr„..l,.l„n  fro.  ,n.  tr.„,„l,.,r  to.  t.  ...o., 

• •‘•1  by  . o.ulrt  t..a.r  (by  . typ.  PK.6  ii.n  fr.,„.noy  c.M.  .Itb 
« JBSdisse  of  50_oh^),  consisting  of  two  sections  K.lOl  .uid  K.102 
’**  flg.2-12)  which  is  assyMistrical. 

^ The  transition  fre*  the  sy«n.etrloai  trans^aitter  output  to  the 
^ y setrical  coaxial  feeder  in  the  transmitter  is  accomplished  by 
Pcelal  aawietrlzatlon  .^..4^.— ^,1  2^12). 

Is  obvious  that  the  dirept  connection  of  th-  coaxial  feeder 


) to  the . - 


:..r- 


syuB*triC3U.  loads  wa  uuui^jLXijjj  ioop  or  th»  •>■ 

^.  ...  ransffiltter  cutout 

5t.ee  creates  current  dlss^lSgtr^  In  the  coaxial  cable  (fe  3 \ 

n,.r.  a-13  the  thl,  te.,,,,."" 

™t  The  ineia.  .Ir.  (cona«etor)  of  the  ce«la  c.Me  t, 

t,J  t.  ene  end  of  the  treoo.ltter  ootpot  etas,  co«pll„,  loop 

,.bl.  .neelope  to  the  other  ooe.  Ih,  o„rre„t  .a,o„oi„,  fr„.  tp.  „ 

tat  beeiae  thl,  p„tloIlp  hroaohe,  off  poi„t  "7°' 

n.  outer  .orfeuee  of  the  envelope.  5he  br«tohln,-off  onrrent  » ' " 

•epreed,  ent"  oh  the  outer  ,or,«.  of  the  ,„„io„. 

reaiete,  fro.  thl,  ,„rfeo.  p„tl.Hp  retnrn,  to  the  loner  oonduo- 
ter  .ero„  the"o.ble  envelope  (feeder)  - ooupllnp  loop,,  p^oeUy 

--«tat  lta)n^.,..nplltuOee  .t  ,y.„trlca  poI,!!. 

0.  the  inelde  conductor  feeder  envelope  Ineide  dnrf.oe,  ..  ... 

Points  and  n H -p 

^ other.  SiVMtetrlhatton 

toe  traheeltter  output  Iced  1,  obtedned  bv  . ^ 

IZagtrltetlop  .,|„lp„nt,  the  function  of  vl.loh  i,  bueef  on 

ol-  • »>-..etrlnutlon  ejtt.ntlou  ultb  on 

enclosing  cylinder. 

Fleurs  2.14  shows  the  connection  of  the  sy««etrizatlou  . ■ 

The  sym-tri^tei-a  -yM^trization  equipment. 

tt™for..r  ” —'I-"**- 

the  e.,7  ■«f"tl.n  end  .nclo.lns  ovllnder. 

need  for  .etohlnt  the  lo. 

. the  o,„i.i  f..d.r  ^ 

: L o7:"  -- 

evere,,.  vemen^th  (d.h  ' 


loop  n<-t4-  -s 

not  only  no.  on  t..  inner  surface  of  U.  cable 


of  operating  band  (2  to  3 . Th«?  , 

«■  r.it,e  Tt,a7<»:.pngth  (£.4 

sotcrs)  corrii^pondi?  to  the  av>>ragp  freo-j..nf..r 

iglKCEi.  Th«  inner  trajisfcrser  condoctor  H-  connected  oy  -i- = i 

XOOp 

to  tbe,..s:£M!?trl2.aUon..extentj^n.  Th-  sym.r.triiiation  exteniion  is 

conductor  of  the  ^awe  dlaiseter  »<=  is  the  outplde  dluaeter  c-'  t 
outpide  conductor  of  the  transforGer.  The  cuater  w^vel-i-eth  tn-.  e 
fliPr  and  tr.^  trUatlon  exUntlon  locat<^a  in^iae  «,nd  i* 

cyllnaer  and  are  connected  tc  the  bottom  of  the  enclosing 
cylinder.  The  sycmc  t r is  at  icn  e:;;trnticn  as  ¥ell  an  the  encic-ing  cy 
Under  have  a length  equal  to  a guater  of  the  average  wavelength 


relnv  ^nd_  jj n^t ^ n n ^ e « r systei 

■ih..  iotid*  of  the  couT.jllnr;'  loop  n?re  conne 

®t  the  transiorfier  (on  the  inp^’t 

tlen.  ih»  transforn^r  output  ^‘nd  I.r?  conn»vCt^d 


to  ortter  conductor 
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with  th«  unsjmiBetrlcal  load  by  a coaxial  fewd-r 

The  purpose  of  using  the  enclosing  cylinder  and  the 

tne  sjrffiffletrization 

•xtention  in  this  syanetrlzatlon  equipment  Is  to  make  e 

propertlds  of  a section  of  a short-slrculted  transmission  line  e ual 
length  to  a quater  wavelength.  Prom  the  transmission  line  theorriir 
1,  knovn  that  on  a short-circuited  resonant  line  with  an  alt-rnTtlng 
current  generator  connected  to  Its  Input,  appear  standing  current  and 
voltage  vabes  and  that  the  voltage  and  current  aagnltu/des  at  various 
points  of  the  resonant  line  1.411  have  various  nagnltudes.  At  the 
shert-clrculted  end  of  the  line  the  voltage  win  be  equal  to  aero 
vhoreas  the  current  will  be  at  Its  maximum  (see  fig.  2-1?). 


©^r 


^^^^-^-^?^r^t>utlon  on  the  ontslde  surface  nf  fh. 


fggder  "When  It  la  csonnected  tQ 


output 


M the 

1 coupling  loop  of  the  transmitter  output  stage; 

2-oo«xlal  feeder. 

(teizr  relation  between  the  voltage  and  current 

0*tsrB  inpedance  of  the  line,  It  is  possible  to 

rmlne  the  magnitude  of  the  input  Impedance  at  any  point  along 
‘'‘*«l»3ion  line  as  2 = ?. 

A curve  ©f  the  short-circuited  transmission  line  input  Icpedance 
I'trlbutlon  is  shown  by  fig. 2-15. 

‘'hen  the  short-circuited  resonant  line  1-ngth  equals  a laarter 
•Telength,  then  its  Input  cmpedanee  win  have  a large  value  for 

any  voltage 
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,ny  voltage  source  (vee  fig.  2-15a) . 

When  the  short  circuited  resonant  line  is  of  greater- 
saallil  length  than  a quater  xavelenth,  its  input  impedance  win 
te  sMller  than  In  the  first  case  (see  fig.  2-15  6 and  ). 


* 1?^^ 

h '^1 

I I 


^gfa*«atle  dlagraiB  of  the  svBBetrlzatlen  un1t,» 
l-tr.ns«ltter  sixth  stage  coupling  loop;  2.bottom  connection; 

S-lnner  conductor  of  the  transformer;  4-outer  conductor  of  the  trans- 
feraer;  5-sya«ietrl2atlon  fflercber;  6~c©nnectlng  link. 

The  outer  surface  of  the  outer  traasforser  and  syaKetrlzation 
» «xt*ntlon  conductor  starting  at  the  point  where  the  coupling 
connector  is  attached, represents  a section  of  a short-circuited  re- 
n«nt  line  equal  in  length  to  a qater  transformer  conductor  and  the 
M«r  surface  of  the  enclosing  cylinder  on  the  one  side  and  the 
ttentlen  with  the  inner  surface  of  the  enclosing  cylinder  on  the 
-Ide  represent  sections  of  excentrio  short-circuited  resonant 
each  eqaal  in  length  to  a quater  of  the  average  wavelength. 

It  Is  therefore  possible  to  assume  that  between  the  points 


hM 


•6-  (t„.  point,  for  ct.™.n,i„. 

tht  following  are  coanfetfd  (ssj>  fig.  2-i6  i) . 

- a ^iwt«r  wavel»*ngth  transforwr 
. . t.o  ooniuntor  «ort-=l„,at,d  t„onp,u  lln, 
squal  to  0.10  qaater  of  t:,n  avorags  a avsloasth. 

. wo  .xo.ntrlo  ohort-olroolt.d  lr.„,.ls,io„  n„., 

..cl  .t  ohloh  .110  1.3  . lonsth  .,..1  to  . qq.t.r  ot  tli, 

>llV^lSDith. 

Bach  of  those  resonant  lines  represents  an  impedance  2. 


It  1,  therefore  possible  to  draw  an  equivalent  diagram  of 
‘h.  sywetrization  equipment  in  the  form  given  by  fig.  2.i6a  which 
is  possible  to  transform  to  fig.  2-166,  where  z = mout  Impedance 

ran,-former  (load),  Z....  = Input  Impedance  between  oclnts 
and  *• , rt  ^ 4.U  ^ 

•••  or  the  two  conductors  short-circuited  resonant  line 
^jresented  by  the  symmetrizstlon  extentlon.  Z...  and  Z...  = input 
■Psdance  of  the  excentric  short-circuited  resonant  line  r-pres-n- 
outslde  Surface  of  the  /outside  transformer  conductor  end 
inside  surface  of  the  enclosing  cylinder  (between  points  "6" 


and  '* 


) and  th 


surface 


•nd  tb«  syaaetrlzatlcn  ext-ntlon  and  thi*  in«idi* 
sin*  cylinder  (between  points  and 

Fach  cf  tb»  •’hort-circnit'-d 
tfce  av<?rage  and  rpprpf?(»i3t?  a h.l;:^h  for  th#* 

average  frequency  of  the  brind  (fcp  - 123  .^cpr)  eurreot 


of  the  enclo. 
quater  ©f 


In  thip  caf^e  the  entire  freo!.^^"” 


"^Y  current  9dv^r?ce,^ 


•lom  the  inside  conductor  and  t'-e  Inside  surfacr  of  the  outer  tran- 
roreer  conductor  and  does  not  branch  off  on  the  otrter  surfao-  of 
the  outer  transformer  Kud  extention  conductors. 


J-t.  2-1 lauivalent  gchematic_dl^agra«  of  the  svanaetrization  unit. 
rn  this  vay  a complete  svame^X-  Is  set  un  on  the  In-lde  con- 
«tor  and  the  outer  surface  of  the  outer  transformet  conductor  (and 
n*tarally  also  on  th«  inner  conductor  end  out-r  su-face  of  the 
co*xlal  cable  envelope). 

At  frequencies  differing  free  the  overage  frequency  of  the 

ff^vo  - t'^cr  a-  N .. 

-y  - rf^nen^nt  lin^  input  - the  Aa- 

Pedance  at  the  abov-  uicntlon*-:’  solnt-  of  th*  rve.eK*triZ7.tlon  equip- 
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on  th«?  surfac-  of  th*  out<T  transf -r.-tcer  conductor  on 

VI I on  ca..  surfac'* 

of  the  extenUon  aaJ  *l«o  on  the  surfac-  of  tHe  -ncloein, 

•utioeiag  ayllnaer. 

However,  thank?  to  t’.e  oo->.plets  Syar-trj  o*'  tP*  « • 

cqcj.pBisnt, 

cccplete,  ,current_sj,o,.net^y maintained  on  tk-  in,i,io  conductor 

and  en  tl.e  inside  surfiice  of  the  cuter  transfor.-or  cr.nduc‘or 

m.  Un, 

of  th^se  br^^nchlng-off  current*. 

Besides,  the  lead  of  the  couniing  loop  which  i?  connect-d  to  the 
cuter  tranrforr-er  conductor  Is  tnrulr.ted  fror.  points  and  ....... 

Which  *re  connected  to  the  body  (ercurd'  of  the  enclosing  cylindeT* 

i>n<5  both  loed??  of  th-*  oonrMn?-  irrr.  « • , 

.n«  xcop  with 

to  f round. 

2k ;,,rf i y ^ « t r §t|!i ^rnl^  pr? l > Simplex  and  semi-duplex  cemeeuni- 
cation  la  acco.pllshed  wUh  a single  antenna  and  therefore  it  U 
necessary  to  arrange  for  switching  of  the  antenna  from  the  tr-ns- 
sltter  to  the  receiver  and  vice  versa.  Besides  this  when  using  semi- 
iuplex  ceMunlcatlon  it  Is  necessary  to  interrupt  the  operation  of  the 
transiltter  during  reception  and  to  interrupt  the  operation  of 
the  receiver  during  ttansolssion. 

This  Is  accoaplished  by  the  reception-transmission  relay  (see 
fir.  2.1S)  vhlch  eon.iote  ©f  ,n  .i.ctroc^^gnetlc  relay  -)102,  s type 
vacuum  selector  switch  {...108)  - an  evacuated  tube  contai- 
ning tbree  contacts  (t.^c  fixed  ones  and  one  vcvable  one)-  and  ter- 
bostrd  a. 10? -2. 

of  th^  flxftd  contacts  of  the  vacuum  switch  (..108)  1?  conn^-c- 
K.lOci  ccji^'lnj-:^  frcp  th^  tr  tt®r  *ipr?Eme tri^-atlon 
ind  the  other  eont^ct  1«  conaected  to  the  fe-der  K.lOi  which 
to  tae  iinterin^^. 

teat  act:!  / aiid  S f)lC2  oi  fin.=‘ct«d  Ir:  t^'**  cathode 

circuit  of  the 


crystal  O'Dell] 


tcr-dou' l<»r 


- . 

-lou  point'?  of  t*'# 

„,t.»r,  1..J52  ,,-1  ,.,.51.6  ,r  VI.,  -,„_t.,„ 

trtmHtttwr,  Conta'st  3 t-i  ^-h*. 

■ ' ‘ ‘ - L-n  poitK  o.f 

r^«Htor^  ’!.277.  7.2'’'?  anc!  7.2->S  fv-  •,• 

* ■ ''■■■■  ' ^ ‘ ‘i-’  ?^Olt  •*:!<•* 

divider.  2, *',6,5  jr.-  ,... 


■itt«r  (rrroiiftfi). 


' o-  th»  trans- 


To  on*  -nfl  .”lf  t''*  ♦'10'’  .'it'  , ., 

t.L  - . .1.  ,.oa  .26  ,n^t,  i;,  -ai-ought  rroo: 

contact  12  of  tli*  t^r'oin-  ..ioi-2  ^acl  ..iOS-a.  Tae  otuer 

r*lay  coil  lf»a.1  1.-:  ecnri»c^*d  -o  ■'-•  * ,...-.  • • 

'''"  ’ '''■’it  ;tcros!3 

th«*  "ilcrophon*  p'jf'h  bt.tton»  ryvi-r, 

' ■■  ccntict 

111  of  frnlnal  board  . .'.C^  uod  ..lO-J  and  3ont.cc  l>;  .-.f  terminal 
board  ..103-2  and  ..102-2.  When  the  .)102  rels'j  is  cnerctaerf.  tha 
aoT.bla  contact  of  the  vacuum  double  thro%  switch  coanocts  c.ia  antanna 
tc  the  tran-sltter  and  siBultnn-ounly  di*ccan«cte  it  zbe 

r^c^ivtfr, 

Disldas  thin,  whan  the  -)102  relay  is  energlEad  it  psrfcrns 
th^  follcwlng  op^rftt5.©ns  t 

1)  It  connects  th«  efcassis  (minus  ef  the  anode  supply)  to 
tb*  cathode  of  the  crystal  ©selllator-doubler  tube  (..101). 

2)  It  reduces  the  bias  of  the  control  grid'  of  all  tran-s.-Eltter 

(U^^blocks  th»  tubes  and  cV  o u.Mocl.  tie  transmitter) 

Vy  »bort-clrcult^ni:  the  r.i^..6  resim’tcr  in  tl.  bias 

clta^  divider  an.i  by  connecting  th.»  chm5?l,»  to  r»aolor  ''i.lVS 
Rodulator  M.a"  voltage  divider. 

3)  It  raises  t*'-  bl  's  of  th-  receiver  coatrcl  grids  by  dis- 

etlniE  the  CD«*on  point  of  r-ststor-;  7.277.  7.279  7.23S 

oi  ll?  ? t’  ? * - <‘-ye  -r  t-  » _ » / . -. 

■'■■»  ■ •' -1.  t 4., - i :.r:fL  '■  f*  ' c f » r V*  !'  , a., 


' ^ T —a*  ;7  ^ ."y 


-ii.s  1, '■  ( .-ilocklai^  I'. (S'  rf*cftiv??r) 

v.li  if'  C’C:lJ3?*“Ct^Ci 


- iia 


Besides  this  wnen  the  -)i02  relay  is  de-energized  ite  con- 
tacts perforois  the  opposite  operations  Mentioned  above  as  follow®- 

1)  aiLComiectioii  of  crjsifJLia  fro^  tube  .•lOi, 

2)  bicciciug  (by  incrt^s-sing  th»*-  Lius  of  mil 
control  gr ici  s of  ail  v uc uu t u be  s ) , 

3)  utibiccLing  or  r^^celvep. 

•Ib€  control  or  tb*  -)iC2  r^lay  (er;^rgioia&  and  oe-e. nergizing) 

Is  acoewpllshed  by  aeans  of  the  push  button  on  the  microphone  handl* 
or  by  the  push  button  on  toe  ffilcrophoae  handie  or  by  the  push 
button  of  tne  throat  aicrophonc  cord  switch.  Witb  the  push  button 
the  enppglzing  circuit  or  th=  relay  coll  is  completed 
aini  tiwf  r^^r-iry  cio5^*£,  the  push  buttor:  .as*g»d  tbf*  circuit  is 

interrupt<»c  an<5  ths  rel:’y  preng  a 


Thf*  auaio  freouencv 

The  Input,  circuits.  The  input  circuits  connect  the  ncdulatlng 
voltage  sources  with  the  pre-®jnpllfier  transformer  of  the  trans- 
altter  audio  fr-qu-ncy  section  (fie.  2-17%.  These  circuits  consist 
of  the  fellow  ing  cor.jionent®; 

- ccnneetlng  (jacks,  bindiag  posts,  rei.'sy  r-entacts,  selector 
switches,  terffiinci  boards), 

- co.npen- j,tiag  net-work  (cr  -yi.M-'  ...ting  clro-rlt) 

conterii  (nann  -ai  level  controi 

tiodulntion  volt  STS  w.Plltutss  control  tuV  solt- 


volt. s 


^av  'be  ln«T  * 


1)  Tvpe  MPY-%  enrbon  mlcrophon-. 


..K—^  threat  islcroohnrie  rd*r.-i»rri— n + T .. 

helmet).  


3)  Hemote  control  unit  B.  .y  connected  -.-itt  tu. 
by  cables.  


-'  4 ^ • 


Tiie  typ?^  i' *'•  'J,^-  rsi c 7;  o p 1 1 c i i ^ i ** 


:tr  ' to  ti' 


( ^y  ^ piUjg « i-i  ^nsitlc-n  rriOiii  r*’' c^^pt  ? c '■*  t ■^r'-  n'^f'  -*  »• 

‘ ion  dfij  ing 

.o«^.;nicatl..n  i^-  .ccc-.,  li^h.d  b-  cL^  p,...K  button  on  th^ 

rricrO'P^Of-'f^  iirtnol*  (•■■;*’#&  t}\*  ■’,*^.t  ic  •'‘ort  •>•--'■<  ^ -^..  «. 

- i'. r : > cj  t.hc  7*:;di© 

co'feffunieatlon  unit  in  t-i»  • nJ:*x) . 

Thfl  typo  ..ft_5  trrc'vt  >r’crcphcr«  (ino.;,. ,id«ut  or  in  yv-,- 
i,el!»et)  i!^  <JOfin<*cted  ov»r  -i  p!::r'h  butto  j '-.cltr'b  In  Ibf 
cord  uo  ja«kp)  ..'■♦03  -with  th.-  iatsription  " « 

pjjon*^” } • 

IriDsltiea  froc  r/;oeptlcr.  tc  trr.T="  l¥?lon  .ior-ir-ig  ss-.r!-! -duol^x  coa- 
eoMiunlc.tlpn  is  »cpo®plt3bso’  by  tbs  oorJ  pusb  button  STUtoh. 
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— ^jrg-£rgtr>  ot  th*  tr audio  .3^e tisn 
SfCtlcn  InDUt  clrcDlt.g^ 

^ tr»  t prcat_ffilcrornor:^  dir<»^ctlv  1g  thg  radio  v^.n 


th^  '« 


^o*  » . cc n t rol  u nl t r } 3 i»  i r- c tor  sw  1 ten  N , .402 

^ 1 1 1 on  , , .__. . . . (central  controi  unit**) , ^ ^ ^ volt 

mi  grophon^  3 UMPly_,_,_,  , , 


i-  ^ \ ^ 

^ 


^ '"til 


1,0 
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supply 

licrophon^/voltage  com^n  fror<  contact  f2  or  th<*  t<•rrr^ 

^ »*  r inal  board 

p405  ®ver  the  ..402  selector  si^fitch  sections  " . . ana  »t 

• • • • 

ov^r  th.  ...  type  filter  consisting  of  condens.ry  C>02  and  c.4oi 
and  choke  L.Woi,  and  is  brought  to  the  voltage  dlvid-r  consisting 
of  resistors  R.401  and  r.402.  The  audio  frequency  pre-ampufi,^ 
over  blocking  condenser  C.403  section  of  s-iector  svltch  ..402 
and  the  fsanual  modulation  level  control. 

WhenoBeranng.  the  radio  communication  ur  It  from  the  remote 
coqtro;  u.nlL.t,h«  ..'+02  selector  switch  Is  set  to  the  respective 
”BmT"  poaitlon,  Then  the  carbon  or  throat  mlcrnnhone  eir...n4e 
ynd.  ■th£..!Lllgs  conducting  the  audio  voitase  fm,  all  source,  .e 
audio  frequency  In  the  gmj  radio  van  are  rtic. 


iiaflual  aodulatlon  level  cnntT.ni 

The  audio  signal  from  the  tranmisslon  line  connecting  the  remote 
control  unit  B.  .Y  with  the  radio  van  Is  brought  the  primary  winding 
of  the  T.lOl  transformer  o#er  the  selector  switch  ..402  sections 
"a"  and  the  blocking  condensers  c.4o4-2  and  C.404-5,  the 

line  relay  -)402-3  contacts  4 and  frequency  compensating  net- 
work, section  of  the  selector  switch  ..4o2  and  the  manual 

®odulatl©n  l<*v<*l  control 

Ihe  manual  modulation  level  control  (PPPM)  Is  used  for  signal 
»tt»nuatlon  and  Is  designed  as  a symmetrical  bridge  circuit  of 
* ^ Shape.  The  modulation  control  Input  and  output  resistances 

600  ^ **'*^***  -modulation  control  Input  and  output  re«^lstano-s  are 
oh«s  each.  The  maximum  attenuation  is  about  40  decibels  (db). 

« attenuation  changes  In  steps  of  1.6  db.  The  control  has  29 
^ P . Above  the  control  handle  on  the  panel  Is  the  inscription 
^"("rsodulation  l?»v^l  control’^  . 


anndual  feature  of  such  a control  circuit  as  against  an 

ordinary  T)ot>*ntior?]<* t^r , , 
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11«S  in  tia*  f-ict  that  fn-  input  and  output  resistances  rentain  tbe  .aoe 
tB  every  position  apd,  as  a result  of  this,  th-  frequency  charac- 
teristic of  the  amplification  stage  is  not  altered  by  the  control 
Besides,  such  a regulator  Is  particularly  necessary  In  conjunc- 
tion vith  a transalssion  line;  the  audio  frequency  on  the  trans- 
Bisslen  line  output  is  not  sufficiently  reduced  because  in 
this  cas#  HO  r«fl#*cti©n!S  take  place. 

The  cospensatlng  network  is  used  for  coapensating  the  fre- 
quency characteristic  ef  the  transmission  line  attenuation  and 
reduce-  the  frequency  distortion  of  the  Eodulatlng  voltage  brought 
fro*  the  remot-  control  equipasent. 

The  amplitude  of  the  audio  frequency  brought  to  the  primary 
winding  of  the  input  trsnsformer  T.lOl  is  checked  by  the  vacuum 
tube,  yettmetep  ^ , ,B) , whose  circuit  diagram  and  description  is 
given  in  the  third  section  of  this  paragraph. 

7he  pre-aapiifi,,!.  jg  P 

f„  arl.tn,  th. 

The  amplifier  consists  of  two  stages  (see  fig. 2-100.  The 
first  stage  uses  a geglltance  ceuoled  nnsh-p..-,,  ^ 

type  CHBC  twin  trlode  (..105-1).  The  second  stage  4ses  a push- 
m transformer,.clrcult  with  two  beam  power  tetrod-s  of  the 
6-.6C  type  (..102-1  and  ..102-2). 

The  audio  signal  applied  to  the  input  transformer  T.lOl 
primary  Winding  1=  stepped  up  in  each  of  the  secondary  windings 
''1th  a transformation  ration  of  1.6.  The  resistors  ^.l60  xnd 
".iro-1  shunt  the  secondary  winding  and  are  used  for  smoothing 
out  the  voltage  surges  of  this  winding  which  are  caused  by 
pressing  and  releasing  the  push  buttons  on  the  handle  of  the 
carbon  alcrophone  or  on  the  cord  switch  of  the  throat  mlcrorhon-. 


..  46  - 


The  flgnal  voltage  I-  grcurJea  scro»-  tl-*  blocking  oond-neer  C.135 
In  the  grid  tc  th-  cstbode  circuit  of  the  61^80  txln  tried. 
(^.105-1).  The  audio  voltage  amplified  by  the  tube  appe.*r,  zero- 
th. resistors  R.128  aad  ^.128-1  connected  In  the  i,ao6-  circuit  of 
the  tube.  Grlvd  bias  becoaies  froo!  the  automatic  volume  control  ov-r 
the  filter  circuit  0.128-3,  R. 108-3.  The  anode  supply  , 

(+300  V.)  comes  from  contact  37  of  the  ..no  terminal  bo^rd. 

The  dignal  voltage  amplified  by  the  first  stage  Is  coucled 
te  the  control  grids  (..102-1  and  ..102-2)  of  the  second  stag,  by 
s.upllng  condensers  G.123  and  C. 123-1).  The  audio  voltage  aapli- 
fied  hv  these  tubes  appears  across  the  T.102  coupling  transformer 
and  is  transformed  to  the  s-condary  and  windings  with 


a transformation  ratio  of  2 and  tc  th-  secondary  H K w-'ndln!? 

5 5 


vltb  a transformation  ratio  of  0,75.  Pros  the  'Endings  H K md 

3 3 


W the  voltage  is  d«llv«red  to  th'  control  grids  of  th.  modula- 


tor tubes.  The  winding  belongs  to  the  automatic  voluae 


control 

Th^j  resistors  ^.130  ^n6  H. 131^*1  i^hich  -hunt  anj 


^^4  windings  and  the  re.sistorr*  n.lSO  and  H.16O-I  tog^tHer  vith 
th«  C.130  and  ^.130-1  conden^orr^  in  th^  modulator  tuo^  grid  :-iicuitJ! 

usftd  for  ssor®  -stable  function  of  tl)e  tiodul.rtor  ind  of  toe 
pr(*aspiifi^j,/  Whis  ’will  be  described  in  detail  during  th-  der- 
crlptlen  of  the  modulator.  The  direct  current  voltwige-  for 
6.,6c  tube  control  grid?  are  autoraaticall7,r  forri^d  acro’;i  th-  g,i29 
resistor  which  connected  in  bef^e.-^n  the  cit  od*^  ?.nd  ’hground’' 

(the  chassis).  The  +300  V.  anode  iud  -ereen  iirid  supply  ’/oltcgc 
coite*  fro^  contact  37  of  the  ..no  ter^^.inal  bo^rd. 

Sj)e_  modulator . ‘"be  t’^  ird  tr  ct-r  -tige  ir*  th*  rodulater 
^hich  is  audio  frequenc.y  pm<^r  a®plifi^r  (se-e  fig.2-i8)/ 


®is  .^tage  lo  designed  a®  a pu®h-pull  circuit  with  fve  type  ?v-80 


T 


-ft 


i 


iBV^l  control 


pent*d#®  (..106  and  ..106-1)  working  In  cl'ar  A.E,  irtc  sn  • uto 
tT.angf>ra*r.  " 

Th.  audio  frequency  signal,  atnplifi^d  by  Uo  prw-appUfi^j, 
stages,  is  applied  to  th-  control  grids  of  tne  vacuum  tub-=  ..106 
(the  "rieht")  tib*  and  ..IO6-I  (the  "l-ft"  tube).  The  aapn.’-i-e 
signal  transformer  winding  "1-3''.  Tnis  p,y.ver  output  then  connected 
to  the  second  and  the  output  pow-r  aapiifiers  (the  fifth  and  sixth 
stages)  of  the  transmitter  high  frequency  section  for  modulation 
of  the  high  fri*qu#*ncy. 

The  direct  current  (i-l60  to  «170  V)  §pr  ooutrcl 

grids  ®f  tfep  modulator  tub<»s  comes  from  resistor  R,l48  of  thf* 
voltags  divider  consi5?tlng  ©f  resistors  R.lVc,  r.1425  and  R,- 

lk)-l  connected  in  s^ri^s. 


Thft  an  od^„.,.v  pit  a ( 13^  volt  direct  current)  come.s  frop- 

terminal  48  of  terminal  board  (..901  and  is  applied  over  the  high 
voltage  contacts  46  of  th-  terminal  board  ..HI  t©  the  lead  "2" 
ef  the  autotranrforn-r  48  and  fro®  there  to  the  windings  "1-2'*  and 
"2-3"  to  the  pentode  anodes.  The  value  of  the  anode  voltage  is 
cheoied  by  the  voltmeter  . .104  (see  the  transmitter  circuit  diagram) 
The  R.116  resistor  1«  a multiplier  resistor  and  the  c. 102-21 
condenser  is  a blocking  condenser. 

ihe  +6C0  volt  .screen  grid  supply  voltage  comes  from  contact 
the  terminal  board  . .110.  The  cathode  circuit  contains 
*>'‘«htiaK  resistors  (R.132-1  and  R.132-2)  for  the  amet-r  ..402 

hl.h  it  is  possible  to  meter  the  total  anode  and  scr-en  grid 
of  each  vacuum  tube  when  cbeking  t-e  symmetry  of  the 
h a of  this  stage.  The  amet-r  Is  conn-cted  to  the  respective 
’hunting  resistor  b^.means  of, the  double  throw  sviitch  ..4o6-l. 

The  resistors  n. 169-2  and  v(.i60-3 


connected  in  the*  vacuus 
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tube  suppressor  grid  circuits.  The  purpose  of  the«?e  re.i=>tor-  is 
t*  reduce  the  ultrsihlgh  frequency  parislt-  oscillations  yhich  may 
se«etl«es  arise  in  the  modulator  stage.  The  resistors  R.160  and 
n. 160-1  in  the  vacuum  tube  control  grid  circuits  and  the  resistors 


S.13O  and  B.13O-I  vhich  shunt  the  secondary  viindlngs 


ef  the  coupling  transformer  and  the  blocking  condensers  C.136 
and  C.136-1  (from  the  vacuus  tube  anodes  to  "ground";  and  C.I30 
C. 130-1  {from  the  control  grid  circuits  to  "ground")  serve  the 
SM#  purpose  (reducing  the  parasite  oscillations). 

Tho  appearance  of  parasite  oscillations  in  the  power  stage 
of  the  audio  section  Is  undesirable,  since  in  such  a case  the 
operation  of  this  end  of  the  proceeding  stages  are  unsatisfactory. 
Unsatisfactory  operation  is  characterized  by  distortion  s of  the 
useful  aapllfied  signals.  Tha  above  mentioned  distortion  must  not 
be  beard  in  the  reception  of  the  transmitter  in  the  form  of  a 
bua  or  of  hissing.  The  purpose  of  introducing  load  resitors  in 
the  separated  circuits  of  the  output  stage  is  to  create  a great 
attenuation  of  parasltls  oscillations  so  that  they  are  eliminated. 

The  purpose  of  the  small  capacity  oondensors  which  block  the  indi- 
vidual circuits  of  this  stagers  to  create  a short-circuit  to  ground 
Tor  the  parasitic  oscillations. 

Negative  voltage  feedback  1®  used  for  the  stabilization  of 
the  input  voltage  and  for  reducing  the  coefficient  of  nonlinear 
distortion. 

The  negative  feedback  is  accomplished  by  the  insertion  of  a feed- 
back voltage  divider  connected  between  th*  anode  of  one  tube  and 
the  ground  (chassis)  into  each  branch  of  the  stage.  The  resistors 
^•131,  R. 131-1,  =!. 131-2,  R. 131-3,  p. 187-1  and  H.l48  form  the 
feedback  voltage  divider  of  the  "right  vacuum  tube"  and  the 


r oD 


r « 
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rfslstors  131-7,  R. 131-6,  R. 131-4,  r.107  and  r.i48  (th»  la.t 
rMlstw  is  cerr..6n  f*t  the  voltae^  dividers  m b©th  branch,.,) 
fre*  the  feedback  voltage  divider  of  the  "left  tube"  Th-  - 

I.  LUDff  , Tne 

ry  necatlve  feedbi^ck  Voltage  values  are  obtained  across  the 
resistors  R. 107-1  and  R.107.,  correspond Ing  t©  the  right  and  left 
branches  of  the  aedulation  ;^stage,  and  these  voltages  are  applied 
to  tfco  erld-to-cathcde  circuits  across  the  secondary  winding  be- 
tvesn  the  coupling  transforaer  T.102.  After  combining  the  nega- 
tlv.  foedback  voltage  and  signal  voltage  comlni  to  the  circuits 
froa  the  proceeding  stage  the  control  voltage  on  the  control 
grids  Is  reduced  and  thus  the  amrlificatlon  of  the  modulating  sta- 
ge is  reduced  too.  The  condensers  C.124  and  R. 124-1  are  blocking 
condenser  which  pass  the  audio  frequency  feedback  signal,  but  will 
block  the  high  voltage  direct  current  anode  supply, 

The  resistors  R.131,  R.15I-I,  R.ia-2.  B.151-3,  R.151-4  and 
R.lS-5  connected  in  parallel  to  the  modulating  transformer  wln- 
ding  1 3"  stre  load  resistors.  They  are  used  for  reducing  the 
voltage  amplitude  across  the  autotransformer  during  transition 
free  transelsslcn  to  reception  during  duplex  communication. 

The  transmitter  is  aaplitude  aiodulated  and  uses  anode  medula- 
tlen.  Therefore  the  anode  supply  voltage  and  uses  anode  nodula- 
ting  autotraaslormer  T.IO3.  The  respective  autotransforaser  winding 
Motions  are  connected  in  the  anode  voltage  circuits  of  the  mo- 
<*ulatlng  stages  in  series  with  the  anode  voltage  source.  The 
goal  audio  frequency  voltage  built  up  across  the  transformer 
Rtss  til#  anode  voltage  . of  the  modulated  stages  in  step  with 
3lgaal  frequency.  This  creates  the  modulation  of  the  high 

frequ«noies. 

3oth  thft  fifth  and  slmth  sta,;e3  are  modulated  in  order  to 
Sj*talne  a jl,1qi»ar  modulating  characteristic.  On  account  of  the 
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n,ea  of  100^  ■odijlatlon  tti-  anoeie  voltage-?  of  th»  vacuu.-,  tub-s 
3f  t’-a'-ft  3r»  lo'*«r  In  noraparl-’.in  to  thm  ;..nrd,.  volt.;.'* 

9upt'-l«^  -•  T-sdulator  vacuum  tubmg.  Th»  voltagcc  i'  lovg- 
j.,a  by  droppltii!?  r<*plstor»  coDnmcted  in  thm  uncc»»  circuit'  t,r  tb* 
vacutB  tubfts  pf  thm  ii:oduls>t(*d  ptaum’.  In  ord''r  thi‘t  no  modula- 
ting v«lts<g<9  drcp"!  arlf-e  on  the?*  registers,  the  rpslstern  are 
bl  Gckf  d by  a r e c a p ac?  1 1 1 p , 

rhP  fifth  ir  f^cdulat^«»a  in  such  a ivmy  that  its  oe-er  ri- 

clfnt  of  nodulrtlpn  i5?  In  thm  rang-  of  30  U S0%.  Th-r*for^  th* 
value  of  tha  nodulat’ng  voltag*  suDClimd  to  t.h-s  tab«  anodes  of 
this  stage  Is  saaller  thnn  th»  vslse  ©f  the  modulating  voltage 
of  th#»  vacuum  tub«  Piirdf"??  of  th#»  Pixtte 

The  alfrnatlng  current  and  the  air-ot  current  ccr.psnents 
ccntlnu*  from  th*  T.IO3  autotrans former  lesd  "6"  over  the  high 
voltage  orntEet  12?  sn  termlna]  tcsrd  ..111,  acrees  the  resistor^ 
vH  S.143  blocked  by  the  condenser  C.129,  over  high  voltage 
C'j.ntifts  123  (.106),  -,f>r®*s  tv*  blocking  filter  L.103,  C.ll4  and 
fin 'lly  ever  Inductance  L.iii  of  th*  o.sclllatlng  circuit  toi^th* 
anodes  of  the  flft^.  otage  tubes  (s«.  tb-  tran.ec!ltt-r  schematic 
dlagraa) , 

thp  c?jrr®nt  th*^  ^^It'^rn^tlng  curr?*nt  ccfspon<^nts 

of  ahe  anolp  sir#  <!nppli#d  to  th#  of  thr  sixth 

vicuu*  tub#s  fre®.  th*  T.lp3  autotr :4npfprKf r t£p  '*4'*  over  the 
voltage  contacts  124  th#  ..111  terminal  ho^rd,  across  the  p^.- 
rall#l  drepping  r^«^iRtor^  ^.l43-.i,  ^ Ah3^2 ^ ^.143-3  tlcckf^d  hy  th# 
condensers  CI.129-I  <1,126-2,  ov<»r  th#  high  voltage  contact 

{sal06)  across  tb#  blocking  filter  L. 103-1,  C.114-1  and  final- 
ly o.«*r  tho  inc^uctaaee  L.113  of  th#  ©scllljating  circuit. 

The  condensers  C.126  and  C.1P6-1  co^ia-»ct*d 
•utotraiieformer  taoe  “^nd  "4”  (th*  rh  ^*1  r ) 
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block’ ng  cond^nsars  and  they  bypass  the  high  frequ-ncy  voltag<.= 
to  "ground". 

The  modulation  ley-i  is  measured  by  iseane  of  the  modulation 
eonlter  described  in  section  4 of  this  paragraph. 

T.t»f_autp.a-»tlc  aodulatlon  level  oontr.r.1  , The  preamplifier 
autoMtic  voluae  control  system,  or  In  other  vfords  the  automatic 
aodulatlon  level  control  of  the  transoltter  (AP..M)  works  in 
conjunction  with  a twln-dlode  6h8c  (..105-2)  (see  flg.2-i8). 

The  importance  of  the  automatic  ceodulation  level  control  Hes 
in  the  fact  that  It  maintains  the  modulation  of  th“  transmitter 
at  a level  ©f  not  less  than — 80J,  with  a change  in  the  value  of 
the  input  Bodulatlng  voltage  fro®  0.25  to  1 volt,  The  Indtro- 
ductlon  of  such/iystem  into  the  transmitter  circuit  enable-  pri- 
marily understandabllity  of  the  speech  during  radio  reception. 

All  Of  this  leads  to  the  prolongation  of  the  communication  distance 

The  principle  of  the  function  of  the  automatic  modulation 
level  control  is  analogical  with  the  delayed  automatic  volume 
control  in  radio  r#c<»iv^rs. 

The  par ar<*  chosi»n  in  ^uch  a vay  that  an  in- 

crease  m the  input  modulating  voltage  (frof  0,25  to  1 V)  increa- 
ses the  modulation  level  of  the  transmitter  approximately  from 
80  te  100  %. 

The  automatic  modulation  level  control  is  actually  a full 
''»ve  diode  ddtector  using  a twln-trlode  6h8c  (.105-2)  with  the 
grid.,  connected  directly  to  their  anodes.  The  anodes  of  these  ef- 
fective diodes  ar-  connected  to  th**  H K-  winding  of  the  f .102 
coupling  transformer.  The  detector  load  is  th«  resistors  108-5 
‘od  H. 150-2;  the  condenser  C.I23-3  blocks  the  load. 

The  diode  cathodes  are  connected  to  the  sliding  contact  of 
fhe  variable  re-lstor  1^.411.  This  resistor  together  with  the  re- 
sistor f^.l26  from  a volt■.^ge  divider  connected  in  th*  300  volt. 


0*1 


v,ltu.  ilvldT  cf  the  circuits.  Th*  delay  yeitag* 

1,  .Wined  fr®«  the  re3l3tcr  R.4ll,  i.,.  « negative  p^t-ntl-l  vuh 
respMt  t*  the  c^tfeade  applied  ta  the  anode.  The  registers  «.108-ll 
ud  n.150-2  represent  a voltage  divider  both  cr-at^ng  initial  grid 
Was  ef  first  pre-a«plifi»r  stage  vacua*  tube  . .lOJ-i  and  the 
liltlal  delay  voltage  ef  th-  mode*  of  th«  vacuuM  tube  /.. 105-2 
Il9d«s. 

The  automatic  aodulatloa  level  centre!  functions  in  the  follow  - 
i«g  Btnaer:  current  flows  across  the  rnrde  of  t.he  'detector  only  when 
the  audio  signal  aaplitude  en  each  half  of  th*  f.l02  coupling 
transforeer  winding  is  greater  than  the  delay  voltages  The 

direct  current  cotsponent  acro-s  the  anodes  establishes  a rectified 
voltage  across  the  load  resistors  4.108-6  and  T?. 130-2.  This  voltage 
is  connected  to  the  grld-te-cathede  circuit  of  the  first  pre-a®pll- 
fler  stage  vacuum  tube  ss  that  the  negative  bias  reaches  the  grids. 

Therefore'  With  the  appearance  of  the  voltage  across  the  detec- 
tor load,  the  hegatlve  bias  of  tne  first  aapllfier  stage  vacuum  tu'oe 
Invcreases  and  th-  Aosplification  decreases. 

Aa  encrease  ©f  the  input  audio  signal  reduces  the  affipllflcation 
of  the  first  stage  awpllfler.  The  ocdulitsr  output  voltage  there- 
fare  does  net  chang-. 

The  autosiatlc  aodulation  level  control  system  thus  establishes 

Atloij  under  vinlci  the  lutoaatlc  transsitter  voaulatioa  lev— l 
control  takes  place  --’Ithln  th»  range  n:entl©iied  above. 

Blocking  of  th-  pre-napllf  1-r  arid  aodulatop.  3y  r- leasing  the 
'*'**'*  button  in  the  aici  ophen-  handle  during  th-  transition  free 
transalsslan  ta  reception,  ov-rvcltages  wight  be  created  on  the 
ctatra  sforra-r  as  a result  of  th-  transient  currents  during  th'^ 
eonnectloB  if  sp-clal  m-ans  for  their  prevention  were  net  us-d. 
of  these  means  w-re  mentioned  above  (s'lDnting  the  "eernd  I 
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winding  of  the  1 T.lOl  transformer  and  the  Insertion  of  . 

“ ui  rpsictance 

between  the  anodes  of  the  modulation.  Besides  these,  the  mo«t  ac 
ceptable  practical  means  for  prevention  of  overvoltages  is  the 

the  vacuum  tubes  300 

During  transition  to  reception  the  contacts  1,  2 aiid  3,  4 of  the 
relay  .)102  (the  reception-transition  relay)  open  and  disconnect 
the  chassis  from  the  voltage  divider  resistor  K. 150-2,  from  the 
comeon  grid  leak  R.IO8-6  and  R. 108-7,  as  well  as  from  the  resistor 
H.lW  of  the  modulator  bias  voltage  divider  (see  fig. 2-18).  a 
result  of  this  the  vacuum  tubes  of  the  pre-amplifier  and  modulator 
are  blocked  by  the  negative  voltage  of  - 300  V. 


3>  The  vacuuiii  tube  voltaieterY 

Ihe  vacuum  tube  voltmeter  is  a me.isurlng  instrument  used  for 
assuring  the  auoio  signal  voltage  (for  control  purposes)  which  Is 
1 connectec  to  the  first  stage  of  the  audio  pre-amplifier  section  of 
the  transmitter. 

Ihe  voltmeter  ra.nge  i;5  from  0 to  1.5  volts. 

The  vacuum  tube  voltmeter  consists  of  two  stages  (see  the 
^ccematlc  diagram  fig. 2-19).  Ihe  fir-t  .stage  con.slsts  of  two 
llode  u.?ing  a single  type  6 X 6c  t*ln-diode  (.1C7-1). 

-“00. .0  st.age  is  \ bridge  connected  direct  current  aaipllfler 
a angle  type  6h8c  t^^ln-trlodd  (.105-3).  A milliarnper- 
^ if^Ql  (fall  '^c&le  deflection  equal.e  1 ma)  is  ccanected  in  the 
t.iwd«  circuit  of  tne  second  -tage  y^acuum  tube.  The  «ciie  of  the 
Is  aixt'AeO  la  volts. 

The  measured  volt.ig.-  is  sociled  to  the  6X6c  vacuum  tube  (.107- 
-nodes  across  tne  condensers  C. 123-1  and  T.llS,  C.127  and  C. 127-1, 

’0  th.at  both  nUf-wave.s  ire  rectiflec'.  Tne  re.slstor-'  '.154  and  3.134-1 
f'Jlfill  the  role  jsa  of  det»>ctor  .node  load.  The  rectified  voltage 
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across  thes«  resistors?  is  led  ov<*r  th«  filter  components  ^.138, 

0.126-3  F. 13 5-1,  I1.128-4  to  th«  grld-to-cathod^  circuit®  of  thf* 

6h8C  vacuum  tube  of  the  bridge  connected  direct  current  amplifier 
and  the  potential  of  one  grid  with  respect  to  the  cathode  viiii  be 
negative,  while  that  of  the  other  one  will  be  positive. 

The  bridge  connected  direct  current  amplifier  has  6h8c  triodes 
tubes  in  two  of  its  branches,  the  resistors  R,139,  R.136  and  H.I38-I 
in  its  third  branch  and  the  resistors  R,4o8,,  H.408-1  and  R.4l2  in 
its  fourth  branch.  The  mllliameter  ,.4oi  is  connected  in  the 
diagonal  of  the  bridge. 

In  order  to  increase  the  sensitivity  of  the  vacuum  tube  voltmeter 
a positive  direct  current  voltage  la  applied  to  the  grids  of  the 
6h8C  vacuum  tube  from  the  resistor  R. 102-3,  The  resistor  R, 102-3 
together  with  the  resistors  R,l40  ajad  R,158  form  a voltage  divider. 

The  amplifier  must  be  balanced  during  the  absence  of  the  measured 
voltage.  The  needle  of  the  milliammeter  will  be  at  zero  when  the  vol- 
tage drop  across  the  parallel  resistors  R,409  and  R,4o8-l,  The 
bal^clng  is  accomplished  by  means  of  the  variable  resistor  R.4i2. 
Sotne^lfiffles  after  replacement  of  the  6H8C  vacuum  tube  it  will  not 
be  possible  to  set  the  meter  needle  at  zero  and  then  it  will  be 
necessary  to  balance  the  amplifier  and  to  set  the  meter  needle  to 
zero  by  the  R,138  potentiometer, 

^hen  the  measured  signal  is  connected  to  the  vacuum  tube  volt- 
deter  input,  the  balance  will  be  upset  and  the  needle  of  the  milli- 
ameter  deflect  by  an  angle  proportionate  tc^he  measured  vol- 

This  takes  place  b)ecause,  as  was  mentioned  already  before  the 
voltage  rectified  by  the  detector  sets  on  one  control  grid  of  the 
triode  vacuum  tube  ,103-3  with  a positive  potential,  whereas  on 
other  grid  it  acts  with  a negative  potential. 

The  resistor  R.137  » lioiits  the  value  of  th^  current  flowing, 
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across  thi*s«  resistors  is  led  over  th“  filter  compon«ats  ^.138, 

C.128-3  smd  R.135-1,  H. 128-4  to  the  grld-to-cathode  circuit'?  of  the 
6h8C  vacuum  tube  of  the  bridge  connected  direct  current  amplifier 
and  the  potential  of  one  grid  with  respect  to  the  cathode  wm  p* 
negative,  while  that  of  the  other  one  will  be  positive. 

The  bridge  connected  direct  current  amplifier  has  6h8c  trlodes 
tubes  in  two  of  its  branches,  the  resistors  H.139,  H.136  and  H.138-I 
in  its  third  branch  and  the  resistors  R.4o8,  R.408-1  and  H.4i2  in 
its  fourth  branch.  The  mllliameter  ..4oi  is  connected  in  the 
diagonal  of  the  bridge. 

In  order  to  increase  the  sensitivity  of  the  vacuum  tube  voltmeter 
ft  positive  direct  current  voltage  is  applied  to  the  grids  of  the 
6h8c  vacuum  tube  from  the  resistor  R. 102-3.  The  resistor  R. 102-3 
together  with  the  resistors  R.l4o  and  R.198  form  a voltage  divider. 

The  amplifier  must  be  balanced  during  the  absence  of  the  measured 
voltage.  The  needle  of  the  milllammeter  will  be  at  zero  when  the  vol- 
tage drop  across  the  parallel  resistors  R.409  and  R.408-1.  The 
balancing  is  accomplished  by  means  of  the  variable  resistor  R.412. 
Soffiet^fimea  after  replacement  of  the  6h8c  vacuum  tube  it  will  not 
be  possible  to  set  the  meter  needle  at  zero  and  then  It  will  be 
necessary  to  balance  the  amplifier  and  to  set  the  meter  needle  to 
*ero  by  the  R,138  potentiometer. 

'^hen  the  measured  signal  is  connected  to  the  vacuum  tube  volt- 
zeter  Input,  the  badsuice  will  be  upset  and  the  needle  of  the  mllli- 
ameter  wm  deflect  by  an  angle  proportionate  tq/the  measured  vol- 
^*8*.  This  takes  place  because,  as  was  mentioned  already  before  the 
voltage  rectified  by  the  detector  sets  on  one  control  grid  of  the 
trlode  vacuum  tube  .103-3  with  a positive  potential,  whereas  on 
other  grid  it  acts  with  a negative  potential. 

The  resistor  R.137  * limits  the  value  of  th»»  current  flowing. 


through  th«  voltrn**t^-r. 

Th^  high  fraqu-ncy  dhok-s  L.II6-1,  l. 116-2,  l. 116-3 
L.116“^  tog#thi»r  with  th»  condi*n«or9  C.128,  6,128-2  r ipq 
C.l28t6  and  C. 128-7  froT.  a lov~r>aX3  filt-r  which  blocks  the  high 
frequency  current  In  the  vacuurn  tub-  voltmet-r. 

The  following  voltages  are  necessary  for  supplying  th-  vacuum 
tube  voltmeter:  280  V.for  the_an£dM  of  the  vacuum  tube  6h8c  and 
6.3  V.for  htoe  the  t_ y ol t age  of  both  vacuum  tubes.  The  -ta 

blitzed  potential  of  280  V for  the  anodes  of  the  vacuum  tub 
103-3  In  supplied  from  the  contact  30  of  the  terminal  board 

. over  th#»  contacts  I15  of  th- 


mlntl  boards  405  and  110,  ov^?r  th<»  contacts  1 of  th«»  t<»rniinal 
boards  108-1  and  107-1,  across  th<*  choke  L«ll6  and  the  r<«*sis 
tors  Rc14o  and  R,138. 

J.g  U^  for  turning-  the  vnl 


Modulation  monitor^ 

The  modulation  monitor  is  a measuring  instrument  for  me 
suring  (controlling)  the  modulation  lev«l  of  the  frequencies  g* 
nerated  by  the  tran.smltt<»r. 

It  is  known  that  the  amplitude  modulation  repr- seats  a varli 
tion  of  the  high  frequency  amplitude  *t  an  audio  (low)  frequency 
r*t8.  Figure  2-20  shows  an  example  of  the  amplitude  modulation. 

A measure  of  a valuation  of  then  Influence  of  the  modulating 
audio  frequency  on  the  high  frequencies  in  the  so  called  co-ef 
violent  of  modulation. 

£})*  co-eff iclej^t  o^, modulation  (m)  is  the  ratio  of  the  am 
Plltude  Increases  o(f  the  high  frequencies  (Im)  when  modulated 
the  amplitude  of  th-se  high  frequencies  without  modulation 

•nd  (In^)^  ij,  . 

^ Idip.x  ■» 


''here  Imax  ,nd  Imln  ar-  the  larg-st  and  smallest  high  frequency 


sEplitudes  (in  fig.  2-20  Imax  . . v'2  and  lain  = /2). 

The  coefficient  of  modulation  may  alao  be  expressed  as  a 
r cent  age  1 

® 1OO0'3:  = loiax  - Imln  = loojT 

2XDiQ 

The  principle  of  the  modulation  monitor  operation  Is  that 
it  «iea»ure»  the  unmodulat^fed  high  frequency  xhex  amplitude  (im  ) ^ 
the  Increase  In  amplitude  of  these  frequencies  when  modulated  r 
The  scale  of  the  modulation  monitor  is  graduated  directly  in  the 
percent  coefficient  of  modulation  (M^). 

The  range  of  the  modulation  monitor  meter  Is  from  zero  to 
100^.  The  scale  is  graduated  up  to  110  for  over-modulation. 

The  accuracy  of  the  scale  calibration  of  the  measuring  Instru 
ment  is  *15^  In  the  range  from  50  to  lOJ?/ 

The  modulation  monitor  Is  designed  for  direct  modulation  co 
efficient  reading  and  consists  of  a diode  detector  (main  nna) 

^ Ml  wave  cuppnv  2-21). 

The  main  diode  detector  (see  the  schematic  diagram  fig.  2-21) 
uses  the  right  diode  of  the  type  6XEC  twin-diode  vacuum  tube  (..10?) 
The  high  frequency  potential  of  the  coupling  loop  L.ll4  which  is  in 
°°“^^***  with  the  output  stage  of  the  transmitter  high 

cy  Section  is  brought  to  the  right  anode  of  the  vacuum  tube 
T by  the  coupling  feeder  K.104,  across  the  low-pass  input  filter 
(consisting  of  the  Induction  colls  L.118,  L.119,  L.120  and  the  oc 
nsors  c. 129-1  and  C. 106-4),  blocking  condenser  C.132  and  parallel 
<^ropplng  resistors  fl.l57  and  «. 157-1.  The  seml-ad  jus  table  condens 
C.U6-4  connected  in  the  feeder  K.104  input  is  used  for  balancing 
ffiodniatlon  monitor  with  the  tr^nsm  tter  output.  The  resistors 

’^.147-1  and  »*.l47_2  (which  are  all  alike)  are  used  for 
®>“«atlng  a travelling  voltage  wave  In  the  feeder  K.lo4. 

^he  detector  load  oonslots  of  the  adlustable  re'^istor  '».122, 


“ - 


the  resistor  n,12kx  and  th°  EilllaEfter  106  vilth  an  adjustable 
composite  shunt  ccnsiatlng  of  par  dlel  alike  resistor'^  '^.139  s and 
H,i64  in  series  >*lth  the  iddu«t  ible  re'^itor  ff,l25e  The  choke  L.ll? 
ana  the  conden<=^er  C.117  repre'=^ent  i type  t72  filter  for  low  fre- 
quencies  and  protect  the  detector  load  against  high  frequency 
potentials, 

mer  detection  of  th^  modulated  high  frequency  0‘=^clllatlon‘= , 
a direct  current  component  and  audio  oscillations  (of  the  modulatln;? 
frequency)  appear  in  the  load  circuit. 

The  audio  frequency  voltage  from  the  load  resistor  section 
of  the  diode  detector  is  led  across  the  blocking  condenser  C,122 
to  a cuprox  rectifier. 

The  full  vave  cuprox  rectifier  uses  the  bridge  con* 

nected  type  HK:-20-1  cuprox  column  (101), 

The  rectifier  load  is  the  ,*107  milllaffiter,  vhich  is  bypassed 
by  condenser  C, 102-29.  After  rectification  direct  current  flows 
through  this  meter. 


L 


The  principle  of  radictelenhcnv-  amplitude 
modulation. 

When  the  modulated  carrier  wave  is  applied  to  th*^  input  of  the 
modulation  monitor,  a current  cointaining  the  rirr^ct  c?jrrent  ccmpcn^nt 
^£S£ortiopatf>  trN  the  modulated  carr^dr  vave  .nd  an  alternating  cur- 
^«nt  component  equal  to  tne  mcclulated  signal  vi.!  i through  the 

detPCtcr  lo-^d,  Th^  ..106  r-.llllirpt«r  will  d<'''''lpct 

^ "in  ■’-n.ilo  proportion  ilp  to  tl''  :eciul  t'=:<  o irripr  w-ive. 


■ihe  ^ cuprox  r.ctlfler  rectifies  the  audio  frequency  (.odulatlng 

voltage  «hlch  is  generated  in  the  inaln  diode  load.  Ohe  amount  by 
which  the  value  of  this  voltage  changes  by  that  amount  the  ampli- 
tude of  the  high  frequnecy  oscillation  changes  during  t-:e  modulation 

in  the  load  circuit  of  the  rectifier  (through  the  meter  107^ 
will  flow  which  wlll_be_£roDortionate  ' 

a current  8fxtk!to:!mi±g±BnExfikiiiilS5S  to  the  main  ^^e 

anmlitude  of  the  carrier  wave  during  modulation 

Whenth-  value  of  the  current  in  the  detector  load  circuit  win 

be  constant  and  will  simultaneously  I*  proportionate  to  the  amplitude 

of  the  oscillations  without  modulation,  then  the  angle  of  deflection 

of  the  meter  (..107)  needle  will  be  proportionate  to  the 

of  tnoaulatlon. 
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— Schematic  diagram  of  the  modulation  monitor. 

^ ®lliiamter  ,.106  scale  has  colored  lines  (a  red  and  a 
curent  niagnltude  (proportionate  to  the 
''ave  without  modulation)  t which  the  milllameter  .,107 

ha®  i"wa 

oalibrated  in  coefficient  jc  of  modulation  units,  (M^) 

1.  ' ^ indicates  the  current  magnitude  at  which  the  meter 

' hag  ho 

• en  calibrated  for  the  fun  transmitter  power  (100^) 
^P-fatio 

n and  the  green  line  on  the  scale  is  for  reduced  fsK 
*r^nsr[iitta>, 

r po^/ier  operation  (10  to  4o^), 


■rtie  graduations  cf  the  aeter  (..107)  read  the  coefficient 

of  coduiation  froa  C to  100^  (the  part  of  the  scale  fro®  100  tp 

110^  corresponds  to  overtaod Jiatlou) . fach  soa'e  — a^hn--- 

' o-^  u ^on  cori*6?«* 

ponds  to  5/J>  the  scale  graduations  equal  to  0,  20,  i+Q,  60  80 

and  100  are  numbered,  dn  c.ie  lo^er  part  of  the  scale  is  a green 
line  yith  the  numder  "100",  This  line  corresponds  to  the  I005S  co- 
efficient of  ffiodalation  ah-^n  the  transmitter  is  operating  at  reduced 
power  (from  10  to  4ofl) . 

defore  each  measurement  th»  mllHameter  ..106  needle  must  be 
adjusted  to  the  red  (or  green)  line  of  Its  scale  by  means  of  the 
adjustable  resistor  ^.122.  sisss  jbcve.. the.. knob  of  this  reai^hnr.  So 

Sfe-ftWc-l^gagSIlgtloii,  "CKodulatlon 

monitor  coupling  ad  iustmant") . 

The  ..106  mllliarr,eter  is  also  used  for  the  adjustment  of  the 
sixth  transmitter  stage.  In  the  panel  above  this  mllllameter  Is 

the  following  inscription  " „’•(  "^adjustment  of  the 

sixth  stege"). 

On  the  panel  above  the  107  mllllameter  is  the  Inscription 

ft 

— 'T’giodulatlon  iev»n"^ , 

I'he  left  hand  diode  of  tube  i 6x;6c  (.107)  (see  the  circuit 
’lagram  fig.  2.21 ) i?  used  as  an  auxllllarv  diode  This 

^tor,  just  as  the  modulation  monitor  detector,  ia  used  for  se- 
r rating  the  direct  current  component  from  th^  high  frequency  os- 
cillation 'unmodulated  or  modulated)  and  In  case  of  nodulated 
Me  or,m,,io„.  for  rfpr.rotlo,-  th-  .u«Io  (regulating) 

^r^^quencies. 

ter  fr-equ^ncy  potential,  after  passing  the  low  pass  fll- 

and  the  blocking  condenser  C.lOl-K.  t.  appHo.f  to  the  anode  of 
<S«tector.  The  detector  load  consists  of  the  series 
^jnected  resistors  »^.123*  and  108-8.  Pro®  tl  r-  re-i  tor  s.ic6-6 
’oltage  (9rop  of  the  direct  current  cemuenent  (in  c'lse  cf 


tyf. 

of  EOdulated  high  frequency  oscillations)  ana  the  audio  frequency 
current  are  over  the  contact-  l4  of  termin  i!  board*  (.102-3  and 
103.3,  over  the  contacts  1 of  terminal  board?  108  and  10?  to  the 
grid  of  one  of  the  triodes  of  the  vacuum  tube  6h8C  ( .105)  of  the 
transmitter  monitor. 

The  Inductance  coll  L.tfiltt  104  and  the  condensers  C. 101-1  and 
C. 101-2  from  a low  frequency  filter,  which  protects  the  filament 
circuits  against  the  rsaleffects  of  the  high  frequency  currents. 

Th^*  necessary  filament  voltage  supply  of  the  6x6c  vacuum 
tube  8 is  6.3  volts. 

5,.  The  transmitter  monitor. 

The  transffi  tter  monitor  is  used  for  signaling  the  operating 
ccndition  of  the  transmi  tter  and  for  checking  the  telephony  operation 
of  the  remote  control  unit  B..y.  The  schematic  diagram  U:  given 
by  fig.  2-22/ 

One  triode  (as  a rule  the  first  triode)  of  a twin-tricde 
vacuum  tube  6h8c  (.105),  the  resistor  B.131-B  and  the  resistor 
H.120  fcrm  a 300  V,  voltage  divider.  The  voltage  drop  across*  this 
triode  depends  on  the  value  of  the  bias  of  its  g^id. 

The  other  (the  second)  triode  of  the  vacuum  tube  ..103  wo'ks 
^-dio  amplifier.  The  anode  load  of  this  triode  consists  of 
resistors  H.120  and  H.126-1  and  of  the  relay  -)103  coil.  From  the 
anode  of  the  first  triode  a positive  potential  i-:  applied  to  the 
grid  of  the  second  , ihe  catliode  of  thi«-'  t riode  ha?  a greater 

positive  potential  than  that  of  (the  positive  pot*»ntlal)  the  grid. 

This  v/ay  the  grid  Is  negative  with  respect  to  the  cathode  and  the 
trlodd  is  almo'^t  blocked 5 i.e.  when  there  is  no  high  fre- 
quency potential  in  its  anode  circuit,  then  th®  current  i*-  less 
2 ri,a,  cannot  oper  itf?  th-^  relay,. 
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When  the  transmitter  is  operating  and  the  hi  eh  e„ 

ireqUp^Qy 

oscillations  are  applied  to  the  modulation  r^cnltor  (see  fig  2-21 
and  the  transmitter  circuit  diagram)  a voltage  drop  of  the  direct 
current  component  (in  case  of  modulated  high  frequency  Isclliation^) 
and  of  the  audio  frequency  currents  (modulating  frequency  l?  set 
up  across  the  diode  detector  lo^ad* 

Proi  the  anode  load  resistor  of  the  modulation  monitor  auxim. 
ary  diode  detector  the  direct  current  voltage  component  is  apr/lied 
to  the  grid  of  the  first  triode  of  transmitter  monitor  vacuum  tube 
..105  as  a negative  bias  and  the  audio  frequency  component  is  ap- 
plied to  the  grid  of  the  diode  section  (second  triode)  over  the 
blocking  condenser  C.133. 


the  negative  bias  in  applied  to  the  grid  of  the  first 
the  voltage  drop  of  this  tetisalif  triode  increases  and  thereby 

itive  potential  on  the  grid  of  the  second  triode  also  increases 

^nd  thus  th  A 

direct  current  component  of  the  anode  current  increases 

too.  (jKft  j.. 

' airect  current  component  increases  to  7.6  ma). 


OD 


1|0 


^5  this  current  through  the  .)103  relay  coil,  the  rela-, 

operated  and  Its  ocntaots  clc.se  the  l&O  f'  V control  line  circuit 
t:-=  relay -) 602-1  in  the  remote  control  unit  B.  .1  is  thus  energized 
and  lights  t.he  pilot  lamp  .,002  by  connecting  it  to  the  6,3  'r 

circuit 

This  «ay  the  t.,i-an.sa:itter  operatinas'  andio  signal  Izeti ...  t. 
teallzed  on  the  remote  control  unit  (B.  .Y) 

.liter  aicpllfloatlon,  the  audio  frequency  signal  passes  .icro<=>.s 
the  blocking  condenser  0.119,  over  contacts  6 5 of  termiijai  boards 
.107  and  .108,  over  contacts  100  of  terminal  boards  .105  .and  .405 

and  through  the  jack  .4oi-2  ("K-)  (m  the  central  control  unit)  to  the 
main  phones  (see  fig.  2-2g). 

m this  way  the_t£ap,9mlt,ter  tej.e^j]2ny  operation  is  monitored 

£iL — Transmitter,  design  features  and  assembly. 

The  YKB-250  transmitter  (see  fig.  2.2k)  consists  of  two  sec- 

^1°“*  the  high  fpequepcz  or  flest  section  and  the  audio  frenneney 
or  second  section. 

These  sections  are  located  in  a special  metal  tr^ansmitter 

blnet-iiao^  and  in  case  of  necessity  they  may  be  removed  from  it 

Be.sldes  the  already  mentioned  for  heating  the  filaments  of  the 

' ter  vacuum  tubes,  or  in  short:  filament  transformer  block 

ok  as  Jiell  as  the  first  and  second  sections  may  be  removed 

rack),  further,  the  r^ick  cont^iihs  a control  line  rectifl 

supplying  some  of  the  control  circuit  relays;  an  air-cooling 
‘^ystec  for  tha 

^ vacuuni  tubes  of  the  second  and  output  po^'er 

(the  1 if th  cafid  sixth  stage;i^;5  and  nn  elpctro-rnech -anic-il 

tloier 

1 1 (^'time  delay”),. 


r40h2 


^802i)KSm\ 


The  transmittftF  rpi  gy  ^ 
ihe  transffi-tter  relay  rack  (fig.  2..25)  dl«n«^nslon  ars: 

1720X  630  X 760  mm.  Its  t^rms.  is  made  of  welded  steel  angles.  Ihe 
calls  of  tbe  rack  are  fastenejrfd  by  screws. 

The  gaUlng  has  areetangular  cut-out  (covered  by  a screen 
mesh)  for  exhausting  the  air  warmed  up  when  passing  thd  radiating 
fine  of  the  78  vacuum  tube  anodes. 


-Oenaral  vleuw  of  the  tvne  Tk:b-2TO  transmitter  ^witn 
front  door  removed  )g  *“  — 

^8^  fr^qusncy  (flrf^t)  ?t?ctlon;  c:)^  ciudio  frpqti»=^!icy  (second) 

3)  transmitter  vacuum  tube  filament  transformer  block; 
relay  rack. 

i'be  left  side  wan  has  a cut-out  for  a 57  contact  terminal 
’®ara  fastened  to  the  rack  ..ad  the  right  side  a'all  has  a aut-out 
“7.  tube  .air  cooling  intake.  I'h-'  cut-out  in  the  left 
Vail  together  ’A’lth  the  ter?7iinal  are  covered  by  a .ecre^^n  cover 
cut-out  in  the  right  side  wall  (see  fig.  2-24)  is  covered 


by  an  air  oil  filter  placed  in  guides  attached  to  this  vali 
Besides  this  the  side  ’^alls  hav^j^in^^_ 
fof  across  to  the  fifth  and  sixth  stage  vacuum  tubes,  as  ^^ell  a« 
circular  i'c>r  the  high  frequency  feeder  coming  from  the 

reception-transmission  relay  to  the  receiver  (through  the  opening 
in  the  left  wall)  and  to  the  antenna  (through  the  opening  m the 
right  \iall). 


side  and  rear  doors  rerr 
cut-cut  ccverod  by  sere 

section  ( ^-connecting  terminal  board  for  the 

(•i04).*  ’ 5-ccnnecting  terniha:!  beard  <*cr  th^^  first  s 

terminal  board  for  the  rir«*t  section  ( 
^•-ropplrr  through  bushings)  (.1C6);  8-air 


,1C6);  8-:ilr 
f th<-  flft.i 


^’’s  Window 


for  access  to  the  vacuum  tubes  are  coveri'd  by  special  c 


^ ^11 de 


hl;rh 


■^he  l<y»ex  part  of  the  relay 
Drtner  block* 


contains  the  filament  tran 


Fig, 

~ of  the  LOj^eir  tran??raitter  * 

® dropping  re^lstore  in  the  +{S00  V circuit 

^•'^ropplng  r-?-lstorp  Ir  tJie  fl-th 

■'1*^2  and  ^.14'3)5  ^-dropping  r^sl'^tir,^  In  .'•np 
^•'te  inode  circuit’  ('!. 143-1,  -id  ’.I'l 

''’'•“um  tube  anode  clrouit  blocking  conl,-n-er  (C.l^’9.;  -^sixta 
anodo  aircui^  blocking  cona»b..r  1 
"Inal  board  of  the  eccond  section  (,110);  ?■■ 

^^ctg  Cln 

^ ^ through  buehinge)(ill);  8-el<-ctromecl 
automat  (901)5  9-ventilator  <’lectr 

1 ^ 


lO—ma  i tt 

5 ll«intake  lir-duct;  i2~  iir- 
control  circuit  rectifier 
filament  transformer  ('T.tio'’'* 


onnecting 


ransmitter  va 


i«;.stal)illzl'i6  choke  c-i  i. 


on  tr;e  re^^r  cf  tho  flr-t  '^.nd  rerond 

e,,  me  riian^^nt  tir-^n.-^rcrner  block  fastened  molti-cont-ct  ter^rinai 
bcird^itn  icnifc  cont^ct^^,  nr  thp*  block  ir?»  i^^na 

into  tne  relay  rack  t^e  knifs  contact^!  of  these  terrolhai  bo3,ra«?  tn^ 
t»xid5Hxxaiiputxi2^t)dt^  enter  the  appropriate  contacts  of  the  te>v/iiini 
boards  fastened  to  the  relay  rack. 

ihe  #lr-cooling  system  for  cooling  of  tne  fifth  and  sixth 
vacuum  tubes  Is  located  in  the  bottom  part  of  the  relay  rack  (fig. 
2-26)  and  along  its  rear  wall.  Besides  this,  the  lower  part  of  the  re 
lay  rack  also  contains  the  elec tro-neehanl cal  time-delay  auto  ’t  ivJ 
the  control  line  rectifier. 

Special  brackets  %vhich  carry  the  high  voltage  contacts  (through 
bushings)  and  the  panels  with  the  dropping  resistors  and  the  blocking 
condensers  (in  the  600  V and  1300  ’/  circuits)  are  fastened  tc  the 
relay  rack. 


^wiring  harness  fastened  by  clips  to  the  relay  rack  used 


between  terminal  bosirds  in 


the  relay 


rack  circuit^. 


i-s — -i.be.  hi?ch  frequency  (first)  section  of  the  traneo'ittter . 
^he  Oigh  {rf'^quency  -ectlcn  of  tne  traasfi,itter  (see  flgr.res 
•</  aoa  £-^6)  ccnriKty  cf  l.hc  fo.Llc’A .in,j  .-dns  Meek?: 

1)  T5je  Mock  of  the  .firr  t I'cui-  . 

2;  'fna  power  .impllfier  block  (the  ftlth  block). 

3)  i’he  o'ltnut  tov-pr  iKoliflnr  block  file  cixt.t,  sta-p  block). 

‘t)  Tr.i' 


?yfio.etrl2?tlcr!  nntt  block 


The  individual  blocks  are  assecbled  into  a single  high  fre 
quency  unit  in  an  aluminium  frame  built  up  o<ff  separate  discast  wall 
( a front  one,  two  side  ones  and  a rear  one).  The  side  walls  of  the 
fras*  have  Islptej  which  enter  into  the  upper  section  relay  rack 
guides  when  the  unit  is  slid  into  the  rack. 


-Si 


1^; 


left  view 


3-flfth  stage  block  ; 4-slxth  stage 
7*reeeDtlftn  stages ;^he  cable  transmission  block 

dlS^or'thHrsn!^??/®^^^  block?  8-reslHtors  of  the  bias  voltage 
'•Inal  board  ( lO^U  in  lo®""  9-21-oontac1t  connecting  ter 

ll-thrw  c nnecting  termlhal  board  (.104) 

frequency  cable  through  bushings)  (.106)?  12-  high 

traaeolsslon  reli^°?a  from  the  symoietrlzatlon  unit  to  the  reception- 
loop  to  the”tran«L**P"®°  modulation  monitor  coupling 

the  eML  5 }^-high  frequency  cable  (X104)  from 

uupiing  loop  to  the  modulation  monitor. 

he  ^pame  carries  on  Its  outside  on  the  front  wall  In  the  upper 
“ a panel  with  meters  and  the  modulation  monitor; 
in  the  center  of  the  front  wall  - the  autotune  block; 

In  the  » Center  of  the  rear  wall  - the  symmetrlzatlon  unit 

lock. 
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llKX±wi±ji±iira±  Inside  the  are  located: 

. in  the  middle  of  the  front  part  ontop  - the  cable  tranemi.- 
sion  bloclc  and  the  block  of  the  first  four  stages; 

- U th.  front  part  .t  tn,  botto.,  .’pp,  roool.e.,r,„, 

.It  r.l.y  Monk,  « tn.  rlgnl  . tt»  tr,„,.ltt.,  block, 

- in  the  r.ar  part  on  top  - tn.  fifth  ,t,g,  bloolt, 

. in  tb.  r..r  part  at  th.  botto.  . th.  ,l,th  ,t„^  block 

3..10..  th.  block.,  tn.  fr,..  Of  th.  high  fr.,n.ncy  „ction 

c^rriss  tih6  l^olXcJwinif  cofluponontSiS! 

- on  tb,  front  vall  of  ,h.  fra„  t.  .p, 

block  . m,  Of  aoobl.  .lack,  for  checking  th.  tr,n«Itt.r 
supply  voltages; 

- on  the  front  .all  at  the  botto.  . a toggle  switch  for  oonnec 
ting  and  disconnecting  the  high  voltage; 

- inside  the  frame  in  the  rlgfcfc  top  corner  of  the  front  wall 
the  multiplier  resistor  for  the  3OOO  volt  voltmeter; 

- inside  the  frame  on  the  left  side  wall,  at  the  top  - two  pa. 
flels  With  bias  voltage  divider  resistors  for  the  transmitter  vacuuei 
tubes;  at  the  bottom  e two  blocking  condensers; 

the  frame  at  the  bottom  (under  the  symmetrizatlon  unit 
Wock)  . the  coupling  loop  of  the  modulation  monitor; 

outside  the  frame  on  the  resir  wall  - two  multicontact  terminal 
*ias  and  three  high  voltage  through  bushings  (in  through  insulators), 
®ach  multicontact  terminal  board  ha®  two  guide  nlns.  which, 

^“rlng  assembly  of  the  high  frequency  section  into  the  relay  rack, 

Into  gujde  op_enlpgs  in  the  corresponding  raultlcontact 
‘•r«iaai  boards  in  the  relay  rack. 

nium  shielding  is  screwed  to  the  bottom  part  of  the  frame. 


' ' . ’ri*, 


O't 


^ i^aniiizea  uc 
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The  individual  Mock--  nf  the  high  frequency  'rectlon  are 
connected  into  an  electric  unit  by  a Writing  harness,  individual 
X conductors  artd  high  frequency  cables. 

Xhe  high  frequency  section  is  fapteneci  to  the  relay  rack  by 
special  bolts. 

y-/ltOI  <r/l/02  -r-C/Ii? 

V T— ^ kC/IO  r^'^103-/  . 
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C 109^0/09-2'  ’C/09-3^C  I09~/ 

cf 


£ig,t  — Block  of  the  first  four  gtagee  fa-  right  hand 

Side  vlevii  3 -.  left  hand  side  viewl 
Sae.  Pf  the  flra.t  four  stages.  firat  four  stages 

are  assembled  in  an  Independent  block  (see  fig.  2-29)  In  an  aluminium 
frame  consisting  of  tivo  sections,  an  upper  and  a loxisr  ons. 

The  upper  section  corttains  the  vaoujrii  tuber  of  tn»  crystal 
oscillator,  the  first  frequency  tripler  and  tna  first  pover  am- 
plifier, i.e,  the  first,  second,  and  fourth  stages  and  the  varla- 
•>1*  condenser  of  the  first  poiter  amplifier  circuit. 

the  ipyer__  section  contains  the  vacuum  tube  of  the  second  fre- 
Wency  trlpler  (the  third  stage),  variable  condensers  sind  induction 
ooUs  of  the  crystal  oscillator-doubler  and  of  the 


t ' 


- 74  - 


tripl«r  chokes,  resistors  and  condensers,  a panel  with 

jack*  for  the  four  quartz  xrystals,  four  relays  for  connecting  the 
crystal*,  a fifteen-contact  terminal  board  and  a number  of  other 
ssall^r  co®pon«nts* 

on  the  mSL  rear  wall  of  the  frame  these  components  are  loca- 
ted, afarlable  condenser,  the  induction  loop  of  the  second  trlpler 
circuit  and  a jdanber  of  other  components, 

*b#  shafts  of  the  variable  condensers  are  connected  through  the 
center  vail  of  the  frame  to  the  cable  transmission  block. 

The  block  is  attached  to  the  front  wall  of  the  high  frequency 
section  by  screws. 


~ **  The  fifth  stage  block  (rear  and  side  rlew^. 

^eover^of*the  outer (chassis)  shield}  4-sbleld 
1.109«1).  7-fiiamentfl  mI»u<***^®u**?  6-eathode  blocking  chokes  (L.109  and 
^«r  a;5iif2J^““J*  Wooing  chokes  (L.109-6  and  L.10^7)}  sifiJst 
fjrstpow,,  circuit  blocking  choke  (L.102)j  9- 

cond!?Se?(C  IO2S0??  ??“**«“sers  (C.112  and  C.112-1)}  1^ 
i^'Otllne  tube*  iq.enlTrl  ..-T.. vacuum  tube  sockets-}  12-re- 

^5^1r  ducts  of  the  variable  condenser  shaft;  l4-cable 

^ or  the  ..,-78  vacuum  tube  air  cooling  system. 


-t&o  f^tth  and  slccth  stage.  The  fifth  and  sixth  stages 
onnted  in  individual  blocks  (see  fig.  2-30  and  2-31). 
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Xbe  block  of  the  fifth  (analogically  al.o  the  sixth)  stage  is 
counted  oD  a foundation  (fig. 2-32)  ><hich  carries  |he  oscillating 
circuit,  the  coupling  loop  and  some  other  components  and  two  shields 
and  inner  (grid)  one  and  an  puter  one  (the  chassis). 

^00  the  outside  of  the  foundation  (under  it)  (see  fig.  2.33) 
are/sliding  mechanism  for  the  coupling  loop,  the  andde  bloaking 
condenser  and  air  ducts  of  the  ...-78  vacuum  tube  air  cooling  sjrstem. 

on  the  inner  side  of  the  foundation,  mounted  on  ceramic  insu- 
lators, are  the  oscillating  circuit  components  (resonant  line  tubes). 


\ \ \ \ I 


fO  a 7 e 7 g 


^// 

^2 

Ip^ 

H- 

—5 

sixth  binf^iTf 

(grid)  shield;  3-outer  (chass'is)  shield" 
chokes  (L  T09«3  ^ blocking 

chokes  (L.i09«9  T*TnQ’~ft’  ’ 7-filament  blocking 

stage)  L „ 109-11  aind  !•  109-10)  58- second  power  amplifle 

fondensers^U  c:il6-2)  ;9-kocking^ 

Sockets  *n  C,lC2-23  and  0.102-32);  l6-,,-7^  vacuum 

tube*  13-alr’dn^7o^''^^+J?^  line  tube;  12-side  door  of  the  resonant  line 
cts  of  the  ,.,*-7S  vacuum  tube  air  cooling  sjrstem, 

circuit  of  the  fifth  (analogically)  also  the 
) stage  consists  01  two  parallel  silvered  brass  tubes  with 
loop  between  them  (in  the  sixth  stage  with  two  loops) 


1,0 


and  a variable  condenser  attached 

resonant  line  tubes. 

The  sbaft  cf  the  condenser 


nt  out 


shielding  and  is  there  equipped 
comffiunication  cnonnel  e.utc®.atie  turtng  devi 


ted  to  the 


Foundation  of  the  fifth  stage  block  (general 

At  the  Ujo^er  end  resonant  line  tube  has  side-doors  for  srag 
changing  the  type  -7  vacuum  tubes.  The  tubes  (piper)  and  door 
out- out  for  the  bosses  on  the  anode  cooling  fins  of  the  vacuum  tubes 
hen  the  vacuum  tubes  are  inserted  thede  bosses  must  enter  the  cut-out 
^''hen  chancing  the  vacuum  tubes  this  rule  must  be  obeyed,  for  other.<l3e 
^he  doors  cannot  close  and  the  vacuum  tubes  ’/(ill  not  be  held  pronerly 
^h their  sockets). 

A brass  connecting  (shorting)  strap  its  located  bet-^een  the 
ends  of  the  resonant  line  tubes  (pipes)  of  the  fifth  sta 
the  bottom  ends  of  the  resonant  line  tubes  (pipes) 
stage  are  two  brass  connecting  (shorting)  bars,  one  of  which 
" whereas  the  other  one  is  placed  slightly  higher  ahd  1 

JiJStable,  The  adjustable  connecting  (shorting)  bar  is  used  foi 
the  inductance  value  of  the  oscillating  circuit 


o-i’bl'’  it-  -‘Oriclng  rang-  of  fn-  tr  r.-T.lttor  ( loo  to 

l60  Jbc;.)*  Ini-i'l  -d.iu.;  t. i;  of  t.-.r  ..cv  -i--  -t.-.p  la  mx 

-t  t-*-  fictory  'Vwh^^n  -dju^^ting  th^*  tr . 

. «--tln‘  -Instruction^-:  do  not  prr-it  to  n:ccp  :.his  - r-'-.p, 

Qpfii  — * 


The  foundation  ccrriea  o,  coupling  loop  becihA  the  o^cilstlng  etr 
C on  the  b of  -civ-  ^'i:‘th  • t .go  th<-  coupling  loop  cftho  ?ixth 
coupXinl  loop  -itri  .x  .tion  c^svico). 

Tiio  coupling  loop  facto h^^k)  tc  p pnonoiic  looinat^h 

pi  te  ^ith  nut  lit  .cncb  co  it-  contor,  ^ 1-  ■'cr-^si  in- 

to tbic  nut  :nb  It  i-  att-^choci  rotably  ;to  t^b‘s  ba-e . 


Pig.  Found atinn  of  the  f 

‘ ^ bottom 

1. -  air  ducta  of  the  -76  v icuum  tub^  vir  cooling  ®yotem; 

2. - mounting  of  the  coupling  loop;  3-  lead  4--aumilli  ^ry  pul- 

ley: 5-  cable:  6-  second  po".rer  amplifier  (Fifth  stage)  vacuum 
tube  anode  circuit  blocking  choke  (L  103 ) t 7*  fifth  at age  v-^cnut? 
tube  anoae  circuit  blocking  condenser  (C  11^; • 


By  turning  the  lead  screiiv  , the  coupling  loop  *=^lide  torth  and 
^aek:  the  coupling  loop  eith«^-r  ^pprc  chee  the  o^cillatingcircuit  of 
th«  !^tage  , or  moa^ea  'a'-"”'  rrcc:  it,. 

The  lead  •?erf>’«  of  tb<?  fifth  'ta/re  1=  turn^o  by  a ■?crf'’.*drlv-- r 
( the  .icre's  le  slotPdf'or  this  purpc";*)  , ubt  the  l-xd  Oi.  thi 

sixth  stage  U turned  by  -i  h.ndlp  itt'tchod  -t  is  Icn’-r  i’ron’:  “nd. 

The  osclUnting  circjrui^t  xnd  the  coupllhg  loop  o tue  1-tfi 
Unnl  oglcally  ol-o  the  e Ixth)  stage  -re  shielded  by  i double_£hi«l: 
'onsestlng  of  an  innar  .nd 


an  outer  *^hl*^ld 


Th*®  Inner  .( ^ x-  :;r  uox  '.itn  rcun '^ci  oor- 

the  box  1-  clo--id  ("’t  the  top),  and  j - oper^^^d  -t  the  hotlor. 

On  the  n^irrcv  ei  '^o  t;  =-^11  -hioioQ  h ooor^  to  f ' -ct  U.t -’t^ 

aoce^^3  to  the  vicunoi  tube^^  for  their  ch-npinp. 

celling  of  the  inner  ?^hield  e eook^t  - of  the  ..f  t 

v'lcnnm  tubee, 

ohe  ceiling  o^*  the  inner  hjieiu  of  lb-*  fl^th  blo-fr  ; r- 

rie«  t-^o  vacuum  tube  ^oeketp,  Ahere  .t  the  c'alitf  of  the  lop  r 


hr : -e  box  xith  rcun  cor- 


shie  Id  of  the  <^ixtn 


Lock  c rri 


ur  t?  cuatn  ta^ 


it  the  piece  '^h^re  the  vicuuft  tube  -'ock^t'-  ere  -'ttech^d  to  the  shield 
there  ^re  approprl  "^te  cut-out  ' ., 

The  tube  h ;;ve  thr^e  coneentri"^-  spring  cont  :ct":.  The 

inneroio-^t  cont^-^ct  ie  for  the  f 11  i.ment  prone  c"  the  -7B  v \cuuo  tu- 
ijp  ^ -^b-e  miihle  contact  ic  for  the  c '^tho  ^e  ring  cent  ^-ct  , nd  the 
outermo^:t  cont-ct  ic  for  the  grlf  ring  cont  ct  of  thlc  v ‘cuus  tube. 

The  outer  (Ch  aj- ) - hlej-  fore  - hr  ^-o  box  v:ltV;  rounaed 
coraere  the  box  I " cloced  ^.t  the  top)  on  one  ''K.ae  KtC  ov;  ^he  otneT 


( ^.t  the  top)  on  on 


^ide  ( the  bottorn)  it  Ik’  open. 


o t h e o 0 1 e r 


he  oth^ 


i 1 f • rv  T H ■?  p 1 a r*  i ' 


slcllor  to  tfthe  Innor  'hl'^ld.  Thp  dlrn°n'-ion'^  of  th®  out^^r  ^hiplci 


gre'Xh'T  th  m t'iO-f' 


n "'n'Tsunint  th  't  the  lir 


f P b'^’toeon  the  too  1 • ID  OP!, 

The  cut^r  -hieLD  he-  door'?  in  the  x 1 1 • located  in  the 

"■■.nie  pi  :ce  an  the  inner  '“hieia  In  order  to  en  ^nce  ’-'-  to  the 


V ?cuun  tube':. 


f the  outer  -hi-^.i 


nt-ent  " to  ecco- 


Kodate  the  projecting  vecuuoi  tube  '-^ocket'-^  ( tlK^ 

C'^thode  connection-)  tourpted  ca  th-'^  ebioi- 

Tot  hod  e blocking  choke  t , block  trig  conoi^n' 


■'ll  oent  nib  toe 


i ’ble  coupling  con  'on  - 


,he  cat-lde  of 


he  ^ 


^ 1 : 


nin  o'  ^i: 


l?-lfe. 


out^r 

fi'^’th  :ni'  ' ixth  -t  r*^  blech ^ re  -tt  -^ch^^d  in^lno  the 
hUr.  Ir^qu^ncy  '-^ct^o:;  ee ; blech  ■'•ifth  -tire  in  th^^ 

upper  -p  rt  ci  th^  :V-  -■■  the  bleck  of  tb^  ^ixth  tk  in 

^ ^ yp  nv>  fx.^  — 

tn*^  Ic.^er  p'lrt. 

Xl"' f ? y nCiC  t r iz  1 1 io n bl  ock , T he  bl  o^h  o ^ t h « y mme  t r i z ' 1 1 i o n 

unit  (^e®  fig*  2«lh)  i:-  ! br  - tub'^  (th«  enclc  'inc  cylino'er) 

't  the  bottom  me  open  on  top.  In''ihe  thi  - cylinder  are  t^AO 
eyrsoetric “dly  pl’^oed  br  io's  tube<='.  The  bott>om''-  of  the  tube«  ire  "cl 
dered  to  the  bottom  of  the  cvlincler.  In  one  o’"  th4^e  tubec  the  qu  it 
er  wavelength  tr-in;‘dcrmer  - it  i rod  -with  ^‘uch  a diiriotr^r  ai 
to  achieve  the  required  re^-onent  line  impe-i  ince  (^d.5  ihm^). 

The  tr  msformer  bottom  contain • connector  ;''‘or  at  'ch^mnet  ent  of 
thp  feeder  which  connect^  the  tr arii^rait ter  to  the  rec  ptlon-tran^mit- 
tRK^ion  r^lay. 

The  other  (-^Qono)  tube  i-  the  riziticn  cxt^-ntlon  and 

i'  connected  by  me-in^  of  a m^tai  otr  ip  to  the  t r t.n  forme r ro  b. 

From  the  tr irr- former  rod  ind  from  th^  tr  ui  • ^'^oro^r  tube  , two 

leid^  extend  it  the  open  end  of  the  inc  1,0:1  no  cylin/^^^r  "nd  th-y;-  lead 
to  the  coupling  loop  or  the  output  (cixth)  - 1 o^e  ri’  tr  mmi t t^r , 

The  -•yn'iretriZ'iX; ion  unit  ir  f ■ tenec  to  t^-e  high  frequ-^cy 
“ e t i o n ’ r ’ m by  -•  p c 1 1 ^ ; o 1 0 e v , 

The  recept  loHr  tr  n':-rnl  -Hion  -y  hlco>;  , '■'he  re c e pt  icn- 

t r '■; n ■' ml  ■ ■ ion  t r 1,  ^ v ( ■ e e 1 g , 


f » ^'ket;e  p rtt  :^re  bult<^u  together. 

In"!  ^e  the  ’^luoinium  housing  tn- 
and  the  15-cont  ct  rlur. 

The  rel  ’Y  eontoct  "v  tem  cent  ^in  ■ both  n ■n"'  oer-  ik  cen- 

t icti.  The  reli^y  ^rm  iture  h -ft  i *■  f • tened  in  two  '"cer‘|  nol  -er 


1,0 


■ ^i  'p  the  hour'in::;  but  th#^  t.nm9Ln  fratne  nt  upp^^r 

r'sn  t'jre  -h  •'^t  br'ieket  c»=^r  mie  rod. 

'h^-^a  th®  r-il'-iy  de-on^r^^ized , t^p  rpl  ty  rm'itur'^  r^^tu 


ipd 


^prinr 


■'^ction  t?  insde  of  t’A^6  parte  - front  and  r^  .r  otK 


^hich  'r-  trltod  tog-thf^r. 

Ir^^inp  the  -ertlon  ie  the  va-iiun'  type  tr  ^nefer  v.  itc 

through 

and  three  bu'^bing^'  >^ith  reecer^t  aclo^  for  th^  ooaxi-i  c -ble  conroctor- 
iP'iding  to:  the  antena.  the  sym^etriz  ^tion  eleoient,  and  the  receivei 
The  etatlon^ry  vacuum  transfer  aw  itch  coot -eta  re  coonec*te<  tc 
t*6  aide  irm  through  bushing  terminals  and  the  moyaMe  contact 


connf^cted  to  the  cro^’ 
'♦T'»  section. 


^wise  irm  through  th^  bu  hing  terminal  or 


Svmmetriz  .tlon  unit; 


I — - ,-  'T  »-.y uiujy- <., » X.4  .1,  iuu  ULi 

a-  upri^cht  tube"  • 2-  u i:rr“' 
^^^J^^^ductor  : inner  tr 

iiXV’  juc.r^r;  ?-  corn-ctc 

c -blp  K102. 


1-p^  h ar  IV  r 

tr  ns-’orr^r  connuet 


5 „ y rr  n' r t i Z 1 1 C H 


;onn.-ctlna 


Fig.  2 - 3 5 . ( r^ception-tr  3ioa  relay  block  ( a-gf>neral  ! 

of  the  block  .f''ro-  th^r  right  ^.16 e..  . 

of  the  blx>ck  -Ith  th^  rf>  '>^^11  of  th<^ 
bcx  removed  and  tW  thr^p  ?::ectloo  ( '-T'O  un- 

GOV ) * 

l.~  box  th<=^  t ic  r^lny  and  tbp  ccnnpctlng 

terJTdnal  board  ; 2-  frame  ; 3-  the  '*T--  '''•ection  ; V-  front 

coan'^Gtor  for  connecting  the  high  ncy  c bl^  (Klfl'  1»'-- 

ding  to  cii^  mt'-iia-.  ^ 5-.~iue  coaneetor  fo^  connecting  the  high 
freqU'iney  (Ki02)  le ■idir).:''  to  the  -'yof^etrio?  itlon  unit  : 

6-  aide  comv'^ctor  ■''or  connecting  the  high  fr»'"iueacy  eabl«- 
(K103)  leading  to  the  receive;!^  : o-  vocuum  tr‘‘n'‘^er  e'%itch 
B -2  ; 8 lecde  of  the  v acuum  trenercr  ^oviteh  et  itionary  con- 
taec«  ; 9 le  ri  • of  the  vocnurn  tr  -oc'^for  -'%itch  mev-iblp  contact-; 

10  - guide  of  the  coupler  ; 11  ceramichclier  ; 12-  coupler 
of  th«^  electron  ^gn^'tic  rpiay  1,3*’  electTO^negnetle  r^‘lay  ( 102); 

14-15  - connecting  termin'il  board  ( 102-2). 

^^hen  the  relay  is  energized  , its  crmiture  overcomes  the  return 
fcr-c^  of  the  srr;!ng  , P'Ttl  -ll'^  'roims  axle  and  m-ikes  one 


set  of  ocntacts  said  breaks  ■ aether  o-'  contacts. 

Bpsi  's?.  this  the  era.  acurc*  rot  at^"'  the  ceramic  rod  and  the  holder  f a<^:tens 
it  ahicb  In  turn  ro  t ate s another  hold  '^r  ahlch  fxss  itches  th^*  movable 
contacts  of  the  v ieu;ara  transfer  cviitch  rrom  one  fixed  contact  tib  tne 
other  fixed  conlaict . 


block  is  attached 


-PC t Ion 


screb'p^ 


nsifie  the  high  fr^qu^ncy 


frp  ;ul  -tlon  ^lonitor  block.  Th^  in'^tru'-n-nt  n'i  nc  uinic 
monitor  block  fig.  f~27)  u-^a  or  th^  tr^n^'ni^tpr 

ond  for  the  controlof  it  function. 

rhic  block  cen-i^t'^  of  m "iluminiurn  -^ith  , rn^t^r 

ehunt-  9 lector  '■■^^itche-  , t'^  e rccdul'-^tion  oionitor  nna  'i  15-cont 
t'^ct  t^rffiin^l  boird. 

On  the  upper  p rrt  pmmt  of  the  r (from  l^^^t  to  right)  ire 

the  following  in -tru^rent-: 

l.The  105  nllli'Am^t^r  (0  to  fOG  ^ 0 for  'P^t^'ring  t e output 
ro’-'ter  Trrpiifier  vacuum  tube  grid  current^  (th^  oixth  -t'^ge)  an^f  for 
ndiu-ment  of  the  <^econd  po^^er  lairli'^ior  (the  fifth  -t  ‘ge) 


\bove  the  meter  ie  the  inscription 
of  the  ^ifth  «t‘ige) , 


C’  tuning 


2.  The  106  r (o  to  I *^^'“0  for  tunin-  o-’  t^:e  ^ixth 

etige  and  for  current  uGlu^t:r.ent  of  the  mo  ill  ation  monitor  (vrdn 
detector  load  for  reading  the  modui stion  level.  The  instrument 

'^cale  a red  and  a green  line  t the  o.l  and  0.7  ma  v -luer. 
.\bove  the  fhp^t^r  ie  th-  irjacription  ” " 

("tuning  of  the  ^-iKth  't^ge), 

3.  The  107  mini  for  oaaiul  ation  level  me  aou^er|iP|^^ - 


(the  instrument 


a ^oale  xith  gr  luuation  from  G to  110)  Indi- 


cating the  modul  )tion  cce  pfi  c ] r^nt  in  per ' '’gee- ^ Above  the 


t^r  i ■ • tnhe  inscriptic 


('’mcnul  tion  level). 


The  io4  voltmeter  (c  to  < Itvx  ) for  neaeuring  the  high  voi- 
t ‘ge  transmitter  aupaly  (or  the  or  ^er  of  i.a  kV).  above  the  In^'tru- 


"'^nt  1'-  the  in  .cription 

5.  The  1 ga  f ; t Y*  f' 0 to  G ''n'’r;  - ) Per 


•*  ( ' pno  volt  ’ge)^ 

'"Li ring  t'-e  to^tal 


[“rent  o"‘  the  ;"‘ieth  -^nd  sixth  ^t  ^ge  v inuum  tube-* 


\bove  Insfeupent  i '■  the  1 n s cr  i^"‘ t ion  *’ 
( ’tot'l  current  of  th^  fi  "'th  and  sixth  "t 


In  thf-  "^nt^r  c'"  th--  r-  -n^l  1--  - knc’.-  o:"  th-  - 

r'’'’l'"tor  for  current  -a Ju-t.T-'nt  or  tbp  -xciul-frton  monitor 
lij  ap tpctor  lo'ia.  \bovp  thp  knobto  .thR  th"  in-crlptlon  " 

’»  (”  riodul  ^ticn  r^t^r  . 

On  the  pirt  of  p-'^n-l  (frof^i  l^ft  to  rirht)  ire  the  -P 

foilo^^ing  ^nri  ei^^ctor  ^^iteh  knob-: 

1,  The  knob  of  the  loi  '^■e  teeter  -’  itch  (uied  for  tuning  of  t 
the  flr'^t  four  mounted  on  the  reor  rv^p  P'lnel, 

\bove  the  knob  on  four  (in  the  clcckwi ' ^e  dlreotlon)  ire  t 

the  number'"  '*1“  , ’*2'’  , 'V*  in-  *’4'’. 

^ 2,  The-  101  rnilli'ime ter  (0  to  1 m;)  Per  tuninp  of  the  fir'"t 

four  4bcve  the  instrument  ind  the  knob  of  the  loi  eppe- 


ctor  s’Aitch  is  the  in-crlption 


1,2,?, 4 


("tuning  of  the  first  , -econd  , thiri  , '^nd  fourth  st-igs^a,) 

3*  The  102  millinm^ter  (from  0 to  ffO  ind  from  0 to  500  m'l) 
(^tfith  external  shunts)  for  the  control  o'^  the  symmetry  of  the  cir- 
cuit branches  of  the  fifth  end  sixth  ■^t'^cec  ( por  -e  p^ieement  of  the 
csthoie  current  of  ^-xch  tub®  of  the-e  ^ t tge), 

4,  The  knob  of  the  lo2  epipc^tor  e . itch  (u^ed  c"  the  control  of 
the  pyrnmetry  of  the  circuit  br’^nche--  of  the  fifth  *nd  ^ixth  ^ti-ge^^) 
counted  of  the  re  ir  ei-ip  of  the  r-nei,  ibove  the  knob  on  four  cclcr 
besses  ( in  the  clockwi'-e  direction)  ire  the  numbers  , ‘’2*'  , 

"1”  , ”2'*  , ’H'*  mb  ,na  '^.hov^  the  io2  m^^ter  end  the  knob  oT  th 

the  102  '-einctor  -v^itch  the  in'crlption  ' 

('’symmetrizetion  of  the  fifth  '"ixth  ■’tiger). 


In  the  lo'vpr  center  of  the  r inel  i 


:‘ut-cut  (xin' 


severed  \vith  a cover  ( for 


to  the  cry^'t  n.e)  on  ivhich  th" 


^n'"crlrtlon  " ” ( ”cry^  1 in  ilu'^inium  ch  i si": 

'Snt ilnin  iLl  the  gioiulmtion  monitor  component  i 'tteched  to  the 
- -.1  of  the  ranel  in  it^  center. 


-84. 

On  tkK  top  of  the  che^sle  in  the  center  the  t-win-dioh^  6 X 6 e. 
Detail^?  of  tha  auhio  frequency  input  filt-r  (Coil-  inh  conC-n-r-'^) 
are  mounted  on  ^ special  holder  end  t.ney  fa-iteoef^  by  to  t 

the  front  side  of  thie  high  frequeneyie*?  section.  On  the  r^ar  ^i«i«  of 
the  panel  are  further  meterc  ( 10*-  ind  lo?  ). 

i through  bushing  T^ith  a,  orar^e  .*h“vrne  spring  a Mcunt'='h  cn  t*-^- 
rdde  of  the  modulation  oonitor  cia^",eir. 

On  the  rear  sjhp  q-p  the  in'^'trua'-nt  r'^ne’^  :ir^  the  10"^  "i  ra i /a'  cor-. 
ponents:  an  101  meter  shunt;  six  1C2  meter  shuate;  n?c  -elector 
I s^iitches  ( 101  and  102);  anc'i  a 15  .contact  terminal  board. 

The  instrument  and  the  oioduiation  monitor  TDanel  is  attached  to  t 
tRhp  front  part  of  the  high  freq'>ency  "‘ection  frame  from  the  outside 
by  screv^  vith  the  contact  e-^ring  cf  the  through  hu^'hlnm  on  th®  mo. 
^'illation  monitor  cha'^els  connect-^a  by  the  through  bushing  (mounts 
on  a special  holder)  v.Mth  the  L12o  coil  cf  the  audio  frequancy  in- 
put filter. 

The,  transmitter  mx-nitor  block.  The  transmitter  monitor  block 
(see  fig,  2—^,6)  consi.sta  of  3.n  alufiilnium  cha'- si^^'  ccntalnlnc  aJl  the 
component  of  the  block.  The  block  is  attached  by  screws  to  tne  in- 
side of  the  high  f r e q u e n c y s e t i c n . 


The  transmitter  operation  indicator  block: 

1*  chacsis;2.  vacuum  tube  6fl8C  ( 105) ; B-electromcign'^t  ic  relay  ( 10.3) 

ihe  automatic  tuning  block. The  su  ocune  bioclc  rig.  2-2?)  is 

counted  on  a masive  metal  foundation  an  s'  .from  me  top  is  onclo-«d 
''fth  a special  cover.  The  foundaticn  carrie-  six 


lutoton^  hnad«*  - rn^chini  rr  ijtc  ■ ile 

Mct^a  ('?h-inn<^l),ccQ:)lMi--,  - tyn- 

r'=‘l  ~ f '^pl^^ctor  ^ 15-  '^ont  ^ct  ? 


. le  ti-nin  -: 


block  i-  f 


t( 


ticn  (in  tn^  front  c'^nt^r)  by 

ihn  trnrr-ol ic-n  c ibl^  block,  /bo  ^ ^ . y y - y ^ ^ .. 
for  tr  n^^fnittlny  th^  yotion  of  :!atc''  ti^'  cooyun  1 c • t Ion 

chann??l  tunlny  o^choni'^rri  ( uUoton^)  to  c^f  tb^  1nilviyu>l 

circuit  V ’ 1 r bl  c c n o n o*  r'  '■: , 


Th^  couplinr  of  ih-^  XM  -iLtotono 
the  tr‘'insnii':s3on  c ible  pulleys  !/-•  ^y 


ft^  o'lth  thf^  T’UJlrv 
:!cry;l  ^ by  ''  pllnf^d  -h-ifts 


'■f  oky 


For  ensuring  th^-  pror^'r  couplinr  c^"  th^-  ^‘h  ft,th^  of  th«  oky 

?h'\ft  opening  ho-'  enlarged  "^plii/of  \^hich  n’u^-t  sh  tb^^  '*’nl-"ry<^d  ^r>li- 
ne-^  of  the  outer  yurf  iee  of  the  other  oheft. 

Tc  ensure  ueourt^nte  tuning  of  the  fifth  und  -Ixth  ^t'tge  cir- 
cuit the  trn.ny  ^;icn  of  the  ru  otone  ret  it  Ion  to  th^*  eondeneer 
‘^h'ift  i«  ’ reduction  tr  inrril  - sion  nd  , th:erefore  , the  condenser 
shnft  pulley'^  h ’ve  i di^metpr  t’^o  time-:  larger  then  th*^  -tutotene  pulle 
ys  hive, 

is  1 result  of  this  , rore  ’ccurste  ynju^tment  of  the  circuit 
condencer|;  is  achieved  c:uring  the  yi itching  of  the  protuned  communi- 
c St  ion  channel, 

3 • The  audio  frequency  ( econd)  section  of 
the  tr  -nynltter. 

The  nudio  frequ  ^ncy  -ecticn  (fig.  2-1139  md  2-hc)  eon^^i  -t®  rf 
four  blocks? 

1.  Th«  •'•.oaul-.tlng  block  ; 

2)  Tho  c-’nlrnl  Control  block; 

ihe  V icuuK  'cube  voltB-"C"r  block 

*+5  ihp  iTPiiUPney  di'-torticn  cqu  iEirtg  block. 


The  front  aide 

of  th*^  audio  f 

reqiucncy  block 

is  f 

unit  clock.  In 

the  front  c " 

p snei  srs 

t^vC 

the  section  in 

the  iranamltt 

er  reliy  racK, 

on  ci'je  rear  of 

che  central 

control  block  c 

n it 

the  equalizing 

block . 

block  , and  o 

1 the  iei't  haiid 

Sid> 

by  tne  central 

■ ^ i or  fiiounting 


uc'^'u!  iiing 


The  vacuutr?  culv^  1-  lcc^t!^d  on  tbn  norizcnt  a eV)a^- 

31*3  of  the  aiobul  iting  block  it  l^ft  in  front. 

The  block  are  conn^^dt^d  Into  m oi*:^ct  ric  il  unit  of  the 
audio  section  by  »rui ticonl  ^ct  terminal  board®* 

T^ie  modulation  block  and  the  central  control  block  are  inter- 
connected . 

The  audio  frequency  section  belted  to  the  trancinitterr ack, 
Tbif^sod  ul  at  ing*  block  .The  mcJulating  block  irame  ('-ee  figures  2-17 
and  t:-3B)carries  t e entire  '^weight  of  the  modulating  assembly  and 
its  of  tao  iinciaium  tiae  bracket?i  connected  aith  '^ach 

other  by  i horizontal  ^’''Cnel  ■.!ha-;’alr* , The  outer  aides  of  the  bracket 
have  guide  rails  '^bich  ^ ^ifben  lasetcbiing  the  block  into  the  trahs 
Blitter  rack,  fit  the  guides  in  the  eenti  1 part  of  the  rack. 

The  folloviing  eorrpouente  :re  located  cn  top  of  the  horizoatil 
chassis,  (see  fig.  2-27); 

- at  left  and  in  '.‘ront  - the  vacuum  tub^  vcltLc«t''T  block  and 
the  inpu t t r ancf  ci  car  i 

- in  the  cent'"]:  - tns  first  at-age  vacuum  tube  -na  lie  tac 
audio  rr®qu<^ncy  pre 'implif  VwCuua:  tubes  of  ^ 'son^  stage  and 
the  ■a:*tca.:iic  isofulation  level  ccntrol  v dCua2.  tub^; 

- at  l‘=rt  in  thvgf  - the  coupling  tr anoforo^^r: 

at  right  in  front  - the  moiiilating  autotr an'ri''oruier  on  abich 
the  blocking  cond-ensera  ana  "re  located  and  which  shunt 

^ he  au  t o t r an  a f or  me  r » i no  ing ; 


'htS 


..  t^•o  typ* 


on  toP' 

of  tne 

hcrii^ 
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pinpl  ^Altb  thr^p*  hleh  through  bushing-, 

Th^  '^l<^ment  in'"?  Gonnp^;?tP*y  into  "a  cor.pl^te  unit 

irii^lvidu^l  conductor  ••  ■~'ind  by  '.vlring  h -trn^^s. 

Th-^  bottoffi  of  thi“  ch  I ' is  I-'  coV'^»r'=»c3  hy  ->  shield,. 

Thp>  vacuum  tubp  volyri^^tor  block,  A p ?rt  of  th*^  v ’cuus. 
tubo  vcltmc>ter  ^ietnont  rnountp*d  on  th^  central  control  bloc]  . 

ih^^re  ■ ccr:;rcn^nt!5  cenoist'^  of  th-'  4-01  oillio  , th-^  4 

*.atch  3n ' i the  r e -■  1 s t o r ■ *■  o8  • C 1 - i end  "^’4 12, 

t'ern-'iin ing  v icuufr.  tub®  cerpon^nts  sr®  o unt®d  in 


^ qa  tub*^  -ock<^t  ; 9-  * mnd  --Q  vncuun  tub#=^  '7ock®t 

in  coupling  t ran  "for  rs-’r  (T102);ll-  Inrut  tr'!n"-'orr°r  ('1101); 

1"”  hr’cknt  '.'ith  nci-  itivc  f°pdb’Ck  circuit  rc^-l^tor?  (®lil,to 
ni-7b,13-  vacuum  tube  ccrccn  grid  blocking  conden"®r  (C125) 

Th'^  cold  -Ir  Intakp  •r’°  *0  intake  funn-’l  facing  the  cutout  In 

the  relay  rack  aide  vail  cover-d  by  an  nil  type  ilt  filter.  The  o 

^ type  air  filter  It  uted  for  cleaning  the  ir  from  du^t  and  other 

rartlclee.  Before  met  action  Inti  the  clr  cooling  eyatetn,  the 

niter  I-  dipped  0 by  dipping  It  into  a cent alner)  In  i eolltion 

of  oil  and  g -oline  (petrol)(the  solution  contia  - of  one  part  of 

oil  and  three  parte  of  g incline). 

The  cleaned  air  1^  driven  by  the  ventilator  to  the  miin 

air  duct  vihlch  1 ’ter  br  ’0chee  cut  to  the  anodes  of  the  -7B  va- 
cuum tubee  of  the  fifth  end  elxth  etvge.;. 

The  e.ir  yhlch  hae  been  heated  by  parsing  over  the  cooling 
flnf  of  the  -7B  vacuum  tube  anodee  exhauete  through  a ecreen  co- 
vered rectangular  cutout  in  the  front  all  of  the  transmitter  rack. 


thp  "lir  duct 


^pAci-^1  fl^P  ^hich  i-‘  rot^t^^a  b' 


th^'  3ir.  Thi^  fl  ip  Al^ctric  contact'::  o^‘  the 

high  volt  br*^*3k^r  Int^rlocliin;'^  circuit'^  (includin'^,  t^  e 
KV.  control  circuit).  Thl^  -vltch  1'  located  outside  theair  duct. 
In  e-^«e  th'^t  th^  nir  doAfi  not  through  th^  duct, the --:e  eon- 

t^ct-  rornain  op^n,,  and  the  tOO  V.  6C0  V indll^o  V urply  circuits 
Connot  eori.n<^cteh  to  th-^  tr  - • 


T h ^ :i i r i n t ^ r 1 o eking  of  t h a i . } 5 KV  in b 


th^  othAr  high 


volt-3^e  !'■  K^compLi  hh^a  in  thi'^  viov.  Thi^  Interlocking  ^^itch 
protect*?  th«  -7B  y icuufn  tube"  v'cibAnt  il  f -'ilure-  in 

th  t thA  high  volt  re  'Should  bA  on  th^  'ind  thA  ‘^.ir 

Cooling  -‘y^torr,  should  not  *vor-h. 


■V' 


; r 


jhe  design  snd  assembly  of  the  filament  trm-^formers  for  the  tran 
mitter  vacuum  tubes  and  of  the  pover  supply  rectifier  are  desorl 
l)«a  In  chapter  5. 


a tubp  ^^upprhyt^^rorjne  pp=^ritu-  > i t>i  double  mixing,  Th^  block 
dl-.gr’^m  of  tbi-‘  giv^n  by  figure  3«1. 

Thy__ryng<L_Qf_,,tbe  receiv-^r  ie  from  IQC  to  150  Me,  (^.vev^- 
l^ngth^  from  2 to  1 m-^t^r^*). 

Th^>  hyt^ro^^yn^  r^ceiv^r  i-  cry-t-g  n tbilizr^a.  The  rocei- 
ver  cannot  op^r  g?’  without  the  cryga,.?, 

gf n?j-tlvity  of  th‘='  r^^c<^lv«r  is  o^’  th^  order  of  12  mi 
crovolts.  v/ith  a t’*o  fold  gtenuation  the  b-and  ^ ^tldih  is  not 
le-^s  than  70  Ke , and  Vrith  i hundred  fol  att-^nu ation  th<=>  band  \gdt 
1"  net  gr^at^r  than  300  Kc, 

The  receiver  may  be  fix«d  for  anv  four  pre tuned  ^requenci 
{ch^!nn‘^l<^)  (by  m^ans  th!P  proper  cry^gal<^).  The  tuning  elements  ^ 
thp  suxilli-try  circuits  of  th^  r^c-^iver  - the  variable  condenser^ 
coupl'^d  ^^ith  an  ajtomatic  ei^ctro-mechinic  g tuning  device 
(oi'f‘o|-ont  from  th'^  "imilar  device  in  the  tr  in -r  i t t^r ) . 

The  rr'^ll'Tin  iry  tuning  of  the  comunic  gion  cb  rnn^l^  i^'  m-\' 

g ind  th'^  repeated  tuning  iutom  '^tic  1-y  me  in  ■ of  the  eiootronc 
cbifiical  tuning  device ;th^  chelae  of  my  of  th<=^  'gur  rretunf^d  ind  : 
chcnnolc-  accomplished  by  more  Dre-3ing 
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control^. 

The  flr^t  receiver  stage  a high  frequency  ( U F) 
amplifier  and  is  inductively  coupled  to  the  antenna  by  a 
tuned  circuit.  The  signal  voltage  amplified  by  this  stage 
and  the  hyterodyne  signal  voltage  are  applied  to  the  first 
mixer  vhich  generate.^  in  its  anode  load  (anod^  circuit)  the 
fir"t  intermediate  frequency  signal . 

The  hyterodyne  of  th^  receiver  consists  of  two  stages: 
the  crystal  oscillator  and  th-^  frequency  multipitlier . 

The  value  of  the  fir^‘t  intermeci late  frequency  is  vari- 
able arid  depends  on  the  frequency  of  the  ‘Signals, 

The  interfiled  late  ’Yequency  voltage  an  > th*®  sane  hetey- 
odyne  frequency  are  applied  to  the  second  mixer  "*aich  generates 
in  its  ^node  load  (anode  circuit  ) the  second  Intermediate  fre- 
quency signal.  This  sign  il  voltage  is  amplified  by  thr^e 
intermediate  frequency  amplifie  stages. 

The  second  intermediate  frequr^ncy  is  , as  against  the  first 
interm*»dlate  frequency  , constant  and  is  iqual  to  12  Me. 

From  the  third  intermediate  frequency  amplifier  stagex 
the  signal  voltage  is  applied  to  the  main  channel  detector  and 
to  the  quieting  and  automatic  volume  control  circuit  detectors. 

Aft^r  the  ietection  of  the  sdtxH  main  channel  the  signal  voltage 
is  amplified  by  tvo  audio  frequency  amplifier  stages s the  pre- 
amplifier and  the  output  amplifier. 

The  negative  bias  obtained  from  the  quieting  circuit  is 
applied  to  the  grid  of  the  first  audio  frequency  amplifier 
(preamplifier)  vacuum  tube. 


The  negative  bias  obtaln*=^d  from  the  autCTiatic  volume 
control  '’ystec  is  applied  to  the  control  gride  of  the  ultr  ^ 
high  frequency  stage,  to  the  first  mixer  and  to  the  first 
and  second  intermediate  frequency  stage  vacuum  tubes. 


7he  following  foltage  supplies  are  necessary  for  the 
operation  of  the  receiver. 

1)  26  '/  - for  the  vacuum  tube  filement  and  for  the 
stepping  relay; 

2)  105  V - for  the  vacuum  tube  grid  bias; 

3)  275  V - For  the  vacuum  tube  anodes  and  screen  grids. 

The  main  special  features  of  the  receiver  are  the  following; 

1.  Any  receiver  with  crystal  stabilization  of  several 
fixed  hyterodyne  wavelengths  (frequencies)  must  be  toned  in 
one  or  another  way  in  advance. 

The  preliminary  tuning  of  the  receiver  to  the 

four  fixed  frequencies  is  accomplished  without  a signal  gene- 
rator by  means  of  the  measuring  apparatus  (block  ) belonging 

to  the  transmitter. 

2.  The  receiver  uses  a special  system  of  amplified  delayed 
automatic  volume  control  tihich  removes  interference  when  re- 
ceiving strong  near-by  located  radio  stations. 

The  receiver  amplitude  charaGterlstlc  with  Input 
stronger  than  20  microvolts  is  almost  flat  regardless  whether 
receiving  signals  from  near-by  stations  with  a large  power  , or 
Whether  receiving  distant  statlora  s with  a smaller  power  (within 
the  ;u3tlon  radius)  and  the  voiuii;^  of  the  receiver  is  , for 
practical  purposes  , constant. 

3.  The  receiver  has  an  electronic  noise  guiter  and  a 
self P.auie ter  controled  ietectnr. 

j.he  noise  quieter  la  a special  arrangement  which  , during 
t.ie  absence  of  a signal  from  the  other  communicating  station, 
utoffi iticelly  blocks  the  reoeivr>r  (block  the  first  iudlo  fre- 
quency amplifier  stage  vacuum  tube)/  The  importance  of  the 
uol--e  quieter  lies  in  the  fact  that  the  radio  cpentor  is  fr-^ed 


from  the  effects  of  , the  hi^^sing  md  crackling  noises  during 
the  absence  of  the  signal.  When  the  noise  level  in  lo^*.,the 
noise  quieter  may  be  disconnected  by  the  •..201  toggle  switch. 
The  detector  controlling  the  noise  quiet^^r  automatically  un- 
block  the  receiver  '^hen  a signal  of  the  other  communicating 
station  , stronger  than  the  noise  level  adjustment  of  the  re- 


ceiver 


The  signal  level  at  ’^^hich  the  effect  of  the 


noise  quiter  is  overcome  - the  noise  level  threshod  - is 
regulated  by  a knob  simultanecusly  v?ith  the  adjustment  of  the 
receiver  sensitivity* 

4*  The  receiver  uses  a special  circuit  of  ti^o  mixers 
'iilth  a single  heterodyne  oscillator  ^hich  results  in  a greater 
atenuation  of  reflected  frequencies  , in  increased  receiver 
sensitivity  and  ensures  more  dependable  operation. 

5*  During  broadcasting  , the  screen  control  voltage  are 
turned  off  and  all  of  the  vacuum  tubes  tifith  the  exception  of 
the  ..,209  and  ...210  are  cut  aff  by  agreat  negative  bias  voltage, 
This  ’Way  the  turning  off  the  high  voltage  is  avoided. 

The  schematic  dlaigram  of  the  receiver. 


1.  The 


amnlification  dnd  mixing. 


Tie, input  circuit  and  the  high  frequency  amplifier.  The 
high  frequency  amplifier  (fig.  3-2)  uses  a type  .....  high  fre- 
quency beam  tetrode  (...201). 

The  affipiifi«»r  frequency  range  is  from  IQQ  to  150  Kc. 

The  amplifier  input  circuit  consists  of  a single  tuned 
circuit  consisting  of  the  coil  L202. , the  variable  condenser 
C2oi  and  the  trimmer  condenser  C202.  The  G239  condenser  is 
used  for  frequency  compensation  of  the  circuit  ^^ith  a change 
in  ambient  temperature  and  the  condenser  C225  is  used  for 
covfjring  the  necessary  frequency  range. 


‘ - -1!+  Plf  - . * * 


'1  ■ I o 


Th^  input  circuit  high 
the  coupling  condeneer 


requency  voltage  ia  coupled  by 

204  to  the  controle  grid  of  the  ultra 


The  ultra  high  frequency  anode  circuit  conJ?i3ts  o 
coil  L203  ? the  variable  condenser  C2o6  and  the  trirr^m^ 


T con- 


^20^ 


tothe  a utornatlc  volu me 
control  system 


:ie  coupiing  eonden 


high  frequency  anode  s apply  voltage  is  conducted 


from  contact  8 of  the  connector  202  across  th^  meter  shunting 
resistor  B259  (for  metering  the  total  current  flowing  through 
the  anode  screen  grid  circuit)  and  the  dropping  resistor  ^205; 
the  screen  grid  voltage  comes  from  the  contact  vim  one 

'^hunting  resistor  ^259  and  the  dropping  resistor  ^ 2o4  (see  the 
""■'Chesiatie  dis.gram  ini  the  Sfp^ndix) » Th«'  eonaenser®  C203*^j 
^^03- 5 and  C270  are  blocking  cond«^nser” 

fhe  negative  control  grid  bins  of  the  ultra  high  frequency 
^^cuum  tube  comes  from  the  automiatic  volume  control  system 


acro?^  the  dropping  res5.-tor  1^210  md  &crorj«  the  grid  leak 

resistor  H2Q2 . The  C203-1  condenser  Is  n blocking  condenser 

Both  cat  ode  lead':  of  the  vacuudi  tube  are  grounded  to 
prevent  generation  of  parasitic  oscillitlone. 

THhe  first  mixer.  The  first  mixer  (fig.  3-3)  uses  <a  type 
*...  beam  tetrode  ( 202) 

The  high  frequency  amplifier  signal  is  applied  to  the 
control  grid  and  the  heterodyne  voltage  is  applied  to  the 
screen  grid. 

is  a results  of  the  common  effect  of  the  100  to  150  Me. 
signal  voltage  and  the  44  to  69  he.  heterodyne  voltage  the 
first  mixer  generates  in  its  anode  circuit  the  first  inter- 
mediate frequency  voltage  (first  IF)  equal  to  the  difference 
between  the  frequ.enc|res  of  the  signal  voltage  (sig.F)  and 
the  heterodyne  voltage  (Het.F) 

First  IF  = Sig.F  - Het.  F (3-1) 

The  first  intermediat€?  frequency  may  , therefore, be  in 
the  range  from  56  to  8l  Me. 


from  Ihehigh 

frequency 

amplifier 


tothecontrolgr^icf 
ofVhe  second  mi 
xer  vacuum  tube  . 


frem  fhe  heterodyne ' 
/fromthe  frequency 
mutliplier  circuit/ 


tothe  automatic  volume 
Cqnfrol  system 


Flu.  The  schematic  of  the  first  mixer . 
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cilrcuit  of  th^  oix^rl-  tcn^d  to  tbp?>o 

froqu^noy*  Th^  onodp  circuit  concist^  or  tho  h2oh  coil, 

Th-  v^’ricblo  cond-n-pr  C51P  tho  tr-lrnr...^r  conapncor  C2n. 

The  flr^t  int^ropdicl^  ^Voqo<=rcy  volt-y'*^  of  the  firet 
TTiiXPr  -none  circuit  ecupled  bv  th^  coupling  crn^<=^n-^er  C2i0 
to  the  control,  r 1 cl  o v ' t he  ^ e o c nci  q"  1 y p r v c r* u u o t u be , 

-apply  volt^^q^  0"*  fir^t  olx-r  V'lcuuo  tube 

cornoc  fro^  contact  8 of  the  connector  , . .202  <cro^c  th^  -^hunting 
rp'^ictor  '^259  th^  drcpninc  '21 1 (-^^o  th^  circuit 

diegr^.m  of  the  receiver).  The  direct  current  screen  orl«f 
voltnge  1«  ®leo  obtained  from  contoet  8 of  the  connector  *.202 
across  the  ^hunting  reai.etor  n259  and  th^  dropping  r^oiutor 
^209  and  the  coil  L205  of  the  frequ'^ncy  ffiultiplier  bend  pne-e 
filter  described  later  on.  The  cendpneer  C2C3  - 1C  l-^-  i block 
ing  condenser. 

The  vacuum  tube  control  grid  n^geti^^vp  blee  is  obtained 
from  the  autoaiitie  volume  cont'^ol  uy':tprn  eero^'e  the  dropping 
reei^tor  ^207  and  the  grid  leak  resistor  ^206.  The  Gondenner 
C203-6  is  ^blocking  conienspr. 

Both  cathode  leads  of  the  vacuum  tube  are  grounded  for 
the  same  reason  as  in  the  high  frequency  Hopiificr, 

The  second  mixer . The  second  mixer  (fig.  uses  a 

type  high  frequency  tetrode  (...203). 

The  flr.st  intermediate  frequency  voltage  is  coupled  to 
the  control  grid  of  the  v a.cuum  tube  by  the  couplin.g  condenser 
C2l0  and  the  heterodyne  voltage  1-'  coupled  to  the  screen  grid 
of  the  Vacuum  tube  by  the  coupling  cond«ne#»rs  0209  and  C21 ) 

(see  fig.  k 3-3  and  3«^0 . 

\s  a result  of  the  common  effect  g'^'  these  voltage  , the 
'^®cond  mixer  generates  on  lt'='  anode  load  a second  int^rmpuj 
frequency  volt a^ae  ( 'second  IF)  equal  to  12  Me,  The  voltag*^  Oi 


’h!=»  ^noo 


circuit  of  thf^ 


■ix®rl^  tun^^a  to  tbp< 


froquonoy.  Th«  r^noao  circuit  eonclst^  or  tbo  L2oV  coil, 

Th^  vcricblo  conden^^r  C2^2  end  tho  cona^nc4^r  C2n. 

The  fir^t  int^'ro«»di'n.^  ^roco^rev  of  the  rir^t 

rnix^r  -nodp»  circuit  1--  ccuplpd  by  th^  coiirliny  crn^«=-n^er  C2i0 
tc  the  control  rrl cl  or  the  second  n-dx^r  vecuuy  tube, 

mSiM  -apply  volt'^yre  the  fir"?t  mlx-r  v-iguuo  tube 
COTEO’?  fro’n  contact  8 of  the  connector  ...202  ^cro^c  th®  -"hunting 


re  is  tor  ^2p9  ‘Mid 


circuit 


aicgr’^.Ci  of  the  receiver).  The-  direct  current  -rid 

voltege  i?  aleo  obtained  from  cont'ict  8 of  the  connector  ..202 
acroee  the  ^hunting  r^ei-etor  1^259  th^  dropping  recictor 
5’!209  and  the  coil  L205  of  the  frcqij'’^ncy  tiiultiplier  bona  p--.ie3 
filter  oescribed  later  on.  The  ccnd<^nrer  C203  - 10  i'^'  a block 
5.ng  condencer. 

The  vacuum  tube  control  grid  jtiev^  bl a3.  i3  obtain'^d 
from  the  automatic  volume  cont'^^ol  the  dropping 

re??l??tor  ^2p7  and  the  grid  leak  reci^tor  "^.206,  The  condenser 
C203‘“6  is  ^blocking  conlens^r. 

Both  cathode  leads  of  the  vacuum  tube  are  grounded  for 
the  same  reason  as  in  the  high  frequency  amplifier. 

The  second  mixer . second  mi.xer  (fig.  3*^0  uses  a 

type  high  f requenejr  tetrode  ( . . ,203 ) « 

The  first  intermediate  frequency  voltage  is  coupled  to 
the  c&ntrol  griyl  of  the  v.'.cuum  tube  by  the  coupling  condenser 
C2l0  and  the  heterodyne  volta.ge  is  coupled  to  the  screen  grid 
of  the  vacuum  tube  by  the  coupling  cendeneers  C209  and  C2t) 

(see  fig.  k 3-3  and  3-^0. 

4s  a reeult  of  the  common  effect  of  these  voltage  , the 
second  mixer  generates  on  lt<=^  anode  load  a second  int^rmeilljlf. 
Iiequencv  voltage  (second  IF)  equal  to  12  Me.  The  volt-ig^  Oi 


Hrr  f -'/i/p  i -ffj 

-IM  ayiy'  y £?:.r . r 


% the  d^-couplin^  ^213  the  grid  leak  reei-^tor  ^21- 

The  coiiden^jer  C;^03  - ^2  le  a blookliig  condenser • 

Both  cathoaee  leade  are  grouaded  , as  far  ar  the  high  fre- 
^unncy  volt  age??  are  aoncerriea  ^ by  rhe  condenser’-  C203-1 1 and 
0203.-13  in  order  to  prevent  th-  generation  of  p.-ira-^itlc  oscil- 
lation 0 

o.r:ot..:il  oscilatg^  The  crystal  oHcillator  (fig.  3-5) 

iti  of  the  electron  ’ couDlad  .t:n3e  and  U3e'.i!  a type  beam 


tetrode  ( 205)  • 


The  circuit  dii.gr  icn  of  the  aryat.il  oscillator  is  il’aioat 
analogical  ^itb  thb  circuit  olagra^a  of  tne  transmitter  crystal 
osciriator-exiter . Therefore  j to  ful.ly  unners  tan-t  the  Drift- 
^iple  of  the  operation  of  the  ex-ysial  o-?cll,l’itor  hetarocl^nne. 
refer  to  the  description  of  the  tran^ititter  crystal  oscillator 
(3 r 1 VO r d o sc r i bed  e a r 1 io  r • 

The  crystals  KB201  , KB  202,  KB  203,  and  KB204  belong  to  the 
ist  , 2ad  , 3rd  , and  4th  com  unication  chB.nnels  the  fre- 

quencie.s  of  the  ranges  from  4.3a8>89  to  5.972.22  Kg.  and  from 
&»Q27 ,78  to  7 « 6,66 > 6?  Kc  (vjbea  receiving  .sign.al?i  frequenciet 


Interval  frt 


JCc  • and  from  120, 


) Me,)  and  in  the 
then  receiving  signald 


i«*ith  frequencies  from  119. B to  120.5  Mc») 


£h|^-__mode  oscill  itim^  circuit  consists  of  the  coil  L297, 
The  variable  coj;iden.ser  C219  md  the  tritsei<-r  conden.^-er  C2l8 
'^nd  It  ie  tuned  to  the  third  ('when  receiving  signal's  fre- 

quencies from  100  to  119,5  Me. and  from  120,5  to  150  Me.)  or 
the  second  OsJhen  receiving  signals  frequencies  from  1 1.9>  5 

to  120,5  Me.)  harmonis  frequency  of  the  crystal  and  thus 
covers  the  range  from  14,66?  to  23  Me,  In  the  anode  circuit  of 
the  crystal  oscillator  a voltage  la  generated  i^hich  corres- 
ponds to  the  double  or  triple  frequency  of  the  oscillator. 


If  during  the  reception  of  signal  ’with  a frequency 
from  119,5  to  120,5  Me.  crystals  'with  used  in  the  crystal  oscil« 
lator  vith  frequencies  in  the  interval  from  6,972,22  to  6,o27,78 
Kc.  Jiind  the  anode  circuit  of  this  oscillator  were  tuned  to 
the  third  harmonic  of  the  oscillator  vacuum  tube  anode  current 
(to  the  third  harmonic  of  the  crystal),  then  the  second  harmonic 
of  the  oscillator  vacuum  tube  anode  current  would  be  from  11.944 
to  12,o56  MCo,i.e.  it  would  have  afrequency  close  to  the  inter- 
mediate frequency  (12  Me.).  The  double  crystal  frequency  voltag.e 
of  the  crystal  oscillator  anode  circuit  would  reach  the  inter- 
mediate frequency  amplifier  input  trhough  the  supply  circuit  and 
alsoon  account  of  the  close  spacing  of  the  high  frequency 
stages  of  the  receiver  as  a result  of  this,  the  normal  operation 
of  the  receiver  would  be  Impaired. 


quartz  cry stels 
ZOl 


ks^o?  - n20f 


r oi  y ^o1^«  co«^tro\grid  of  the 
mutliplier  vo cuum  tube 


diagram  of  the  crvst al  oscill at  or 


The  voltage  generated  in  the  oscillator  anode  circuit  is 
couplet  by  the  G217  coupling  condenser  and  across  the  resistor 
^219  to  the  control  grid  of  the  frequency  multiplier, 
ihe  crystal  oscillator  vacuum  tube  anode  voltage  comes 
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receiver  ‘^c  h e oiat  j 


from  contact  B cf  the  oc.-iHnnectcs  202  across  the  shunting  res- 
istcr  5.259  , the  decoupling  resistor  RP2i  and  the  coil  l206;  and 
t.he  screen  grid  voltage  conses  froa  the  xam  same  contact  across 
Che  shaating  resistor  .1259  and  the  dropping  resistor  5222  (see  the 
receiver  schematic  diagraa).  The  condensers  C203-18  -snd  0203-1 9 
Rr-?  blocking  nonviieuRerR . 

.i.hn  negative  control  gri.i  of  the  vacuuoi  tube  ie  ob- 

tained  from  the  self  bias  choke  -201  ^.ound  from  high  reslatance 
lA^ire  and  across  the  great  leak  resistor  '^22^. 

ihe  crystal  oscillator  janoh--^  cireult  is  .tu^d  to  the  third 
or  seconc  harmonic  (wiien  receiving  signals  ct  frequencies  from 
119) ‘C  10  la0,5  cy  a3.ju.stin;:f  or  the  maximum  anohe  current 

oS  the  frequency  multipiior  vacuum  tube  as  reai:]  by  the  res™ 
pective  meter. 

it  1-pller  • 1' n e f r e q u e n c y m u 2. t i p 1 1 e r ( s e e - 

3-“-')u,r.es  a type  6 3 beam  tetrode  (K20b)  and  a band  pass 
filter  in  the  anode  circuit  ^^hich  triples  the  frequency. 

A control  grid  oi  xhe  vnicuum  tube  is  driven  b.y  the  voltage 
obtained  from  the  crystal  occillatoir . 

The  frequency  multiplier  anode  and  oscillating  circuit 
consists  of  the  coil  L206,  the  variable  condensier  C216  and  the 
trimmer  condenser  C215  >;hich  are  tuned  to  the  third  hermcnic 
of  the  anode  current  of  the  vacuum  tube  20h  and  ^Ajhich  cover 
the  r?.nge  from  H4.tp  62_M^  This  circuit  is  inductively  coupled 
’.>;ith  a second  circuit  consisting  cf  the  coil  l209  , the  vamble 
conoenser  C213  and  the  trlriimer  condenser  C2lk  and  it  tuned 
to  the  same  frequency  as  tha  first  circuit.  5oth  circuit  form 
a band  pass  filter  attenuating  the  unde-irabl^^  frequency  com- 
binations of  the  crystal  and  cf  the  signal. 

^he  third  harmonic  of  the  frequency  multiplier  vacuum  tube 
anode  current  is  the  heterodyne  frequenc:/  and  ^qual  to  the. 


ninth  (vh.n  r^cMving  sign.,!,  ..t  frequ.ncyle.  from  loc  to  119  5 

Mc.  and  from  120,5  to  I60  No.)  or  the  ^2^  (.,^^0  receiving  ’ 

oignal^  at  frequ^ncl^.^r  from  11^,5  to  120  >i  k 

to  ric,)  harmoalc  of  the 

cryi^tal* 

Therefore  may  ',.;rite  that  ; 

Hot,  F ^ 9 Cryrt.  F (I---) 

(«hen  receiving  -.ignalr  at  frequencies  from  100  to  119,5  He. 
or  from  120,5  to  150.  Me)  ana 

Het.  F ^ 6 Cryst.  F ( 3^4*1) 

(.hen  receiving  .Ign^le  .t  -reju^nciee  from  119,5  to  120,5  Kc.), 

...  nd  „ ,r,.  the  ninth  and  -ixtb  harmonic 

of  the  erystal. 


By  .n,betfttuting  the  equation  (3^4')  lnt<i  the  equation 
(3-3)  obtain 


Second  If?  = sig.  o F 


from  thl3  ',*e  easily  obtain  the  equation 

Cryst.  P = Sle.,  p - .gaond  TP  . 




(3-5) 


(3-6) 


By  Btai#  substituting  into  this  aquation  the  value  of  the 
second  intermediate  frequency  (12  Me.)  obtain  the  equation 
for  determining  the  crystal  frequency  In  relation  to  the  fre- 
quency Of  the  receive#  signal  ( in  case  the  latter  is  not  in 
the  frequency  range  from  115?, 5 to  120,5  Kc.); 


Cryst.  (Mc.) 


■ - ‘ -nd  :ig.  ]f  crystal  md  slgasl  frequenclej 

i n nif>  g 1 eye  lo  e?  ^ 

i:.  - .-V , £j  y:  c;  i ] x-53  i;  X r u ting  t ne  e q u at  ion  (3  -4  ” ) int  o 

the  equation  fq  ■5> 

and  X)y  simple  rearrangement  'we  obtain  the  equg 
ton  for  deterrr-f  *1 

i-ning  t ne  crystal  frequency  in  relation  to  the  fre- 
quency of  th« 

received  signal  (wh^r.  the  latter  lies  In  th« 


-1  04- 


wm 


■iir3  the  dropping  resistor  H2i7  (op^  . 

/ '.-ee  tne  receiver  clreuif 

T.,  M.,  or  t,»  OOO.OOX  X.  „ox„  J*" 

from  the  Mas  voltige  divider  resistor  ' .• 

across  tne  grid  leak 

resistor  m^iO  and  tahe  anti  paraaite  32)9. 

mo  timing  of  ihs  frsqoenoy  •ultlpHo,  o,„o  p.,„ 
thlra  h,r»nlo  froqimnoy  or  th,  v.oun.  tub.  .nod.  ooor.nt  1.  -chi. 

..d  by  .di„,«ng  for  . .oxtiig.  on  th.  n...  o.oui.tlng  ' 

elrenlt  or  th.  rr.qa.noy  MtlpU.r  find  pa-,  fiit„p  .m 

of  the  ffietei-. 

one  of  the  diodes  of  the  vacuum  tube  213  is  used  a tunm. 
kdlcator  diode  detee^fflr.  (see  the  receiver  schenatic  dl .gram) 

The  voltage  of  the  frequency  multiplier  band  pass  filter  i'irn 
Circuit  is  coupled  by  the  coupling  condenser  C266  to  this  detec- 
tor. The  resistor  K2?0  «nd  h23 i from  the  oetector  load.  The  detec- 
ted voltage  across  the  resistor  8271  la  connected  to  the  contact 

5 of  the  connecter  201  to  which  the  measuring  instrument  cable 
i-  coniiected  • 

£^.jhe  intermediste  fmm£llgl-Jg3!llf.lcatlon  and  deteet<r>p 
The  Intermediate  frequency  amplifier  (see  fig.  3-7)  coneieti 
-SXS  Fcr.ch  ampliilea  stage  is  a band  pass  arenlifier  (iq 

cuum  tube  anode  load  Is  a double  circuit  band  nags  fl^- 
kx)  and  uses  type  6Kk  pentode  ( 206,  20?,  2CS  - vacuum  tu- 

'=s  of  the  first  , second  and  third  amplifier  stages). 

me  second  intermediate  frequency  voltage  of  the  second  in- 
termediate frequency  circuit  filter  -201  which  is  to  be  am- 
o the  control  grid  of  the  first  intermediate  frequency 

amplifier  vacuum  tube  (206). 


■— fii- 
.pi  . -.-0.,  5 ^03,  .=ncf  •jRt‘'rra<'fM-!tc  ^Vp-u^nf-v  fjjt-ro 

corresponding  to  the  first  , second  third  ..plifier  ) 

-.cn  intermediate  fre.uencu  tntr-r  con.i.ta  of  t.o  irductlvel-. 
pcuplcd  oaclll.ting  circuit.  tun^O  to  tie  fre,;.pncr  of  12  Me  ' 
(the  o.eond  intern, ediate  frequency).  In  each  cf  the  fii.ter 
circrit  are  ceramic  conden^err  .ith  a ncr'tlve  freauency 
coefficient  ~ euch  condeneerr  ere  used  for  frequency  coftpen- 
«u; loner  the  circuit  vlth  e change  in  temperature  cf  the  ambltnt 
air.  Tbaake  to  this  3 relatively  of  the  filter  psraopters  is 
obtained* 

The  three  intermediate  frequency  ampllflera  ensures 
^ band  .idth  Of  at  least  70  Kc.  at  a twofold  attenuation  or  at 
••lund,  dlold  attenuation  a band  r^Jidth  not  broader  than  300  Kc. 
Such  valuee  of  band  t^ldths  ensure  a good  selectivity  of  the 
main  frequency  channel. 

Th^>  intertiodlate  frequency  a-^pUfier  oaoply  voltages 
for  the  an|5do  cofie  froa  contact  6 of  the  conneator  203  across 
t lO  ..urui  ng  reclctor  *1239  and  the  protective  reelrtor  d229, 

- I ere  .here  oranches  olf  •ieros'"  the  decoupling  re<-iJtor  d227, 
and  the  coil  L210  to  the  anc-c.»  of  the  vhcuuh  tube  Ii206;  across 
the  decoupling  resistors  g239  -nd  nAZ  and  the  coil  b2i2  to 

ncc  of  the  V acuure  tuloe  t::07j  acrosri  the  fecourling  rests— 

— . ^ anc  .and  the  coil  1,2 1'4-  to  the  anode  of  the  vacuum 

tube  siOo  (soe  the  receiver  scheoiatle  'fiagren;).  The  supply 
voltage  for  the__=qcr°en  grid  comes  from  contaot  o the  connector 
-orot'9  th^  Jthunttng  ^c?§9  '-nd  prctf^^ctivf?  r^«is«. 

tor  r^'^9  from  thf^ro  brin^hp-  out  across  the  dropping  re«le« 
H226  to  the  anode  of  the  vacuum  tube  2o6  . across  the 
bpplng  resistor  R230  to  the  anode  of  the  vacuum  tube  207, 


'thr'  ’‘nr  th« 


intermediate  fra-:)U9nny  aKipiifier  vr^cuum  tabe^^  obtained 

fro’B  the  natom^tlc  volume  control  ^v’-te&i  and  the  control  ^rrid 
of  the  t:>drd  :uitf?rmodlcto  fr'^guency  amplifier  ?^ta.ge  vacuufc  tube 
noj^stlve  bice  Ir-  obtclord  frc?n  the  rdf  bia?  resistor  in 

t.ba  cathode  circuit  of  thic  vacuum  luue  aerorc  the  dcccupling; 
r^aiatcr  ahe  con-enaer  ^.^527-.ii  ic  a blocking  conf oncer, 

i he  deccupllDg  filters  in  tbe  anode  circuits  of  the  second 
and  tnlrc  int’^r^aediate  frequency  amplifier •?  cOvOaists  oi  one  eon- 
ceijjser  and  two  '^'erier  ecaneoted  resistors,  resistor  has  a 

value  of  ^t'j700  ob^is  \i?  1th  one  cf  thorn  r^tec  \^}  3Dd  the  other  one 

In  O'bf’e  of  a ^nort  circuit  of  tbe  second  sod  athird  intertse- 
(Mate  frecfuenoy  airplifipr  vacuum  tube  anode  circuit  tir*  i^round 
the  rofi^sfior  vlrb  the  lo^er  ’^-attaue  r-'?t3ng  burns  cut,  ^lanese 
resistors  ere  mount ed  in  the  receiver  la  such  awa.y  that'  in.  case 
of  necessity  they  may  bo  ea:?ily 

The  resistor  RP29  aervec  the  saine  purpose  in  the  anode 
screen  eircaits  of  the  first  intermldl -^^te  .:requencY  maplif ief' ji 

stage  vacuum  zubo  and  Int  the  second  , vacuaui  ta'oe  circuit. 

•vhe  voltage  ox  tne  first  the  third  inter  mid  late 

frequency  amplifier  stage  b*^d  filter  ( -foh)  coupled 

by  the  coupling  condenr^r^^r  cil9  to  the  detector  svetem  o'  the 
Ss.t) t o m 1 1 c V cl u me  control. 

The  voltage  of  ih^c,  geco^^ circuit  of  tbe  third  intermediate 
Irequepcy  amplifier  b,.ind  pass  filter  ( 20^)  i-  applied  to  the 

inode??  Qi  type  6 2 tv  in  diode  trion^  v-->Quum  tu'^'^e  ( ' y)) 


-110- 


fig.  3-7)  , om  of  .blch  ,ork  ,to  sL.toetor  of  fh. 
frs^encz_cbannet  and  the  other  one  ^orke  as  the  detector  ^hich 
control|.the  quieter  (thle  the  detector  is  used  for  generating  the 
negative  bias  for  blocking  the  quieter  oscillator) 

The  voltage  is  applied  to  the  main  channel  ditectcr  diode  over 
t*he  blocking  condenser  0245  and  to  the  quieter  detector  it  is  ap. 
plied  directly. 

The  audio  frequency  is  generated  after  detection  on  the  series 
connected  resistors  r247  , r248,  and  r249  a nd  the  portion  across 
the  resistors  R247  , r248  , and  r249  Is  coupled  bjf  a coupling  con- 
denser to  the  control  grid  of  the  preamplifier  stage  vacuum  tube. 

Both  cothode  leads  of  the  type  6k4  vacuum  tubes  of  all  inter- 
mediate frequency  amplifier  stages  are  grounded  for  the  high  fre- 
quency in  order  tib  prevent  the  possibility  of  parasitic  oscillation, 
ihe  potentiometer  R24o  in  the  control  grid  circuit  of  the 

vacuum  tubes  201  . 202  -nri  nro 

> I c.nc  (see  the  receiver  schf- 

matic  diagram  ) is  used  simultaneously  for  the  menufil  sensitlvlly 

control  and  for  the  control  of  the  quieter  threshold. 

The  resistor  R24l  in  the  potentiometer  circuit  is  used  for" 

‘•he  control  of  the  initial  sensitivity  of  the  receiver. 


1,.  Audio  frequency  amplification 
? h.g-,.apJlo_f re flU engyi pre amp  1 if  1 e r . The  audio  frequency  ptre- 
o-mplifler  stage  (see  fig.  3-8)  Is  a resistance  coupled  stage  i 
using  a type  6 2 twin-diode  trlode  ( JI209) 

The  -audio  frequency  is  applied  to  the  trlodp  grid  of  the  ^ , 

vacuum  tube  2o9.  , ' 

•'  ■ ¥ 

resistor  H253  is  the  anode  load.  The  aoiplified  volt|k- 
gv-  coupie(3  from  thijs  resistor  by  the  coupling  condenser  c2^-7 


to  the  control  grid  of  ^u51c  fro  u^^ney  t/nrllfl-^r  c^t 


■ U ' ■''  ■■  ■ 

t ■ X t y p ^ 6 6c  1)'®'  X ^ t ^ t r ::  1 

" ( 'I?') 

The  209  vacuum  tube  -^node^ 

uppiy  t C' 

cent act  8 If  the  connect “r 

pop  -pi 

“Ti  59  t h r*  r s ^ i * tc  t 5*- , 

th' 

gr^m) . 

7 h e n c f 3 a r y .?  v ■■•  c 1 

tub-^ 

the  rasi'-tor  a2B:  of,  the  at. 

-iS  volt 

'2 

. tor  7260  , the  o^ecapling 

■‘  a j * t or  " 

r • ? 6 

? i X' t or  t2  51  , Th«-'  c c^nd  e 0 r 

Cab- 6 la 

preamplifier  stage 

' ' . p- 

>:^2S7 

1 

€24:7 

^oh^’n-tic  dia- 

' M^r  i"  cbt'“=lr'^a  fro^Ti 
aero-"-  Ibo 


oulput  stage 


Jf2ro\6fl&c 


j transformer  Tp  20^ 

A2 : A ^ > 


totheeofrtact  Bof 

ihe  cop/ieefGrs 
^2p3dnd^208 


fotKe  kwas  volta^, 

divider  . 


toihe  bias  volfa<^  .'*•  27y/r 
divider 


• wb . Tho  ^c!h^rio.tic,  dlaor^ai  of  . tb'^  ‘'^qdlo  :^r^oubricy 

frequg^noy__o^  ^ Tbo  audio  froquoacy  Output 

at  age  (j^ee  fig,  1-8)  ia  a roraor  oou-plod  ^tage  using  a 

typa  6 6c  box®  pontobf^  vacuum  tulx^  ( alO), 

The  cirax^it  con'-lr^t?*oa  cf  the  ro^l.-tor  Pi257  con- 

den  'e'f"*  0Plvp  fCT'si'-  a.  n ^ ^ rive  t ‘i:S'(->  h r, '.  -'Ir* 

'Thp  ij-A  of  aegativo  fer^db'-ck  ^a^'-ureo  minlmucs  frequency 
ail  tort ion  in  the  output  ct?ge. 

The  210  \reeuum  tube  anode  ^upoly  vo.ltage  is‘  obtained 
frern  the  contact  7 of  the  connector  202  acro'-s  ^huntln*? 
reeistor  1^238  (for  ?r.^-terin,T  th-  tc;t-:i  cu--ent  o^’'  thia  vacuum 
tube)  ; 


,oUj. 

tulx.  SO  that  the  negative  and  is  at  the  cathode 

™.  »a.i.^a.  .ox.„e  Of  ,oo„t  5 VOU.  X,  ,0PXX,a  to  to. 
.txa  Of  to.  .., 

vlder  resistors  B275  and  'i»272  nw»,- 

^ resistors  r232  and  r^268 

(the  negative  potential  to  the  grid  anrt  +h 
. _ the  positive  potential 

to  the  anode).  ^ aiiai 

The  anode  load  of  the  oii  .. 

o o or  the  211  vacuum  tube  consists  of  the 

resistors  R265  and  !!267  connected  t« 

/ connected  to  the  manual  sensitivity 

cointrol  po tent iom#» ter  ?l24o. 

With  v^n  increase  of  thf> 

01  tne  signal  strength  the  voltage  drop 

..re.  to,  r,.l,tor  ofja  oorr.,pooaiof  .ol- 

f*.  va„.  o„  to.  „la  Of  to. 

n.g.tl..  bl„  o.or.„.„.  TO.  tob.  ,t.rt,  to  pa„  curr.ot 

‘01,0  r.,„l,  i„  , ,.1.^, 


rrlOSirp-^ 

9>202 


■^2/3  I 
6X6  C [ } 


cy  amplifier  jla^e  _P 

5utomdt)c  volumie 
control  detector 


totheeonTKolgridof  ^ _ *5-  _ 

the  vacuum  tube 71207^  to  the  control  grid  of  ' toihe  conffol  gr  u 

__  the  vacuum  tube  J1 206  the  vacuum  tube 

^^g^--3=2,.,She^ehe^^  delayed  ante,r.o^^„ 

S tive  Voltage  obtained  fro®  theae  resistors  la  appi 

Control  grids  of  the  controlled  vacuum  tubee;  from  t 
reel^toi* 

‘^*^05  across  the  filter  H210  , C203  and 


\a23s  •^c26j  automatic  volume 

I T control  amp  If  f/er 
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voltage  divider  to  the  anode-to-grld!  circuit  of  thts  vacuum 
tube  so  that  the  negative  and  i«  at  the  cathode. 

The  ^delayed”  voltage  of  about  5 volts  i?  applied  to  the 
grid  of  the  211  vacuum  tube  from  the  same  bias  voltage  de- 
vider  resistors  H275  and  ^272  over  the  resistors  11232  and  H268 
(the  negative  potential  to  the  grid  and  the  positive  potential 
to  the  anode). 

The  anode  load  of  the  211  vacuum  tube  consists  of  the 
resistors  11265  and  R267  connected  to  the  manual  sensitivity 
control  potentiometer  h24o. 

With  an  increase  of  the  signal  strength  the  voltage  drop 
across  the  resistor  H232  increases  and  the  corresponding  vol- 


r fed 


tage  value  on  the  grid  of  the  211  vacuum  tube  increases  (the 
negative  bias  decreases).  The  vacuum  tube  starts  to  pass  current 
vhich  result  in  a voltage  drop  across  the  resistors  H265  and 
R267. 


^tos-^  pe— 
4^202 


Ji2!3  I 

6X6C  , } 


bias  voltage  dividers 

■tolhecorrfrol  grid  of 

— — ^ The  vdcuumtube  J1 20 

tothe  grid  of  ihe 

2.2ar  (L:m2  vdaiumtubeJl^og 

tothe  COnIrof  grid  of 
A276  1.  ^ vacuum  tube  S\20 

H I — A — 

a27S  0.2  79*  relay  contacts 


0276  . 0277 


027S  02  79* 


cy  amplifier  stage  — 


autormatic  volume 
control  amplifier 


tothecontroigrid  of  - 

the  vacuum  tijibejl,207  tothe  controigrid  of 
the  vacuunr^  tube  Ji  206 


tothe  control  gridof  to  the  control  grid  of 
the  vacuum  tube  yi  202the vacuum  tube  j\2oa 


Fjg,  3,-9.  Th#>  schematic  diagram  of  the  delayed  _automatic 

The  negative  volt'ige  obtained  from  these  resistors  is  appliec 
to  the  control  grids  of  the  controlled  vacuum  tubes;  from  the 
resistor  R265  across  the  filter  n2)0  , C203  and 


The  culptlrtf;  systea. 

The  noise  quieter  (fir.  ^-10)  conclst'i  of  a self-exited  es- 
S£E3^SIL- 3Bj.  <^tade  tletector. 

The  quletiag  system  i~  used  for  blocking  the  audio  fre- 
quency preampifier  stage  vacuum  tube  and  thus  blocks  the 


R£r02  to  the  grio  of  the  high  frequency  amplifier  vacuum  tube  and 
across  the  filter  , G«i03-6  =nd  R206  to  the  first  mixer  vacuum 

tube  grid  j from  the  resistor  Ft267  across  the  filter  R266  , C28i 
to  the  first  and  second  alntermedlate  frequency  amplifier  vacuum 
tube  grids  (across  the  respective  filters  R225  , C229-2  and  R228, 

G 227-6). 

Vilth  further  Increase  of  the  signal  voltage  , the  negative 
voltage  on  the  control  grid  of  the  controlled  vacuum  tubes  In- 
creases y the  amplification  of  this  vacuum  tubes  decreases  andj 
as  B result  of  this  , the  receiver  output  voltage  remains  almost 
unchanged  even  >vith  a greater  ineress  of  the  signal  voltage  at  the 
receiver  input. 

During  "reception''  the  junction  of  the  receiver  Mas  volta- 
ge divider  resistors  F;227  , r279  and  s2.b8  Is  connected  to  the  chii- 
ssis  over  the  contact  4 of  the  connector  202  aga  over  the  re- 
ception - transmission  102  relay  conteet  1 md  B | the  receiver 
control  grids  recslve  the  normal  bias  and  the  receiver  is  unblocked. 

During  "transmission"  the  junction  of  the  receiver  bias  voltag 
ge  divider  resistors  R277  , R 279  and  R278  is  disconnected  from 
the  entire  negatlvs  hi  is  connected  to  the  voltage  divider  Is  ap- 
plied (Silth  the  negative  end)  to  the  control  grids  of  ell  control- 
led receiver  vacuum  tubes  '.vith  the  exception  of  the  audio  frequency 
I'liplifler  vacjUiT,  tubes  205  210  - the  receiver  Is  blocked. 


-115- 


r.oel.er.  Th.  ^ 

olllator  ol  the  qulsHog  ,,,(„.  j,  op.ratlng.  '”' 

.a  fop  o==ux.u„^:t::„„ 

.Ha  ..pxx.«.  „x  ^ ^ H U 

.H.  0,=XXX,.CP  ,.„pp..  ,,  - - 

pPa,.pXX„.P  ,x.^  ^ - 

r.calv.r  i,  also  onblooksH. 

ihe  oscillator  In  «?pif  «.  i»-ir-f+a>i 

,,  us'^s  Inductive  coup- 
ling between  anode  and  grid  circuit®  4 

* , ,,  circuit®  , is  series  Fed  and  uses  a 

twin  diode  triode  type  6 2 vienum  tv/ 

^ vacuuBi  tub©  ( 2121 


audio  frequency 
voltage  ,>  i ’ 

second  inter- 

medialefrequ. 

voltage 


detector  controlling  the  " 

f«4  quretet 

- If-  of  the  audio  frequ 

preamplifier 


oscildtor  and  detector 
of  the  quieter 


"r  com  D lementar  y 
J.dias  from  the 
^ ■^quieter  detector _ 


I f2tf/ 


V •©w 

4>20293  ''^lay  edntacts 

-/(JSy  ^ 3102  ?-■ 


bias  for  the  triode  • JT^ 

grid  J1  209**  f an  g| 

M2SS  a3ii 

bias  voltage  divider  Bk  20t  J 
t27sy 


a&tario,  Th£_gg^smatlc  d1  aFpqm_££_the  auieter 

^£Jte£tgiL.gpntrollTH^  — QL.M.t 

Jhe^osclllating  circuit  of  the  oscillator  conelsts  of  the  coil 

-2lc^and  a fixsd  coJidenser  C225.  feedback  coil  is  l217. 

necessary  vacuum  tube  2i2  ^ode  supply  voltage  comes 

volt, go  divider  formed  by  the  two  resistors  q26l  and 

^262. 

■^he  voltage  applied  to  this  voltage  divider  come®  from  the 
contact  8 of 

connector  202  over  the  ©hunting  resistor  H259 

^nd  the  ©vifrtK 

icn  ]!9£201  (see  the  receiver  schematic  diagram).  The 
ni-er  C256  i®  a blocking  condenser. 
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Wh6Q  no  signal  voltage  is  present  on  the  receiver  inpgrt 
(vith  the  quietlngsystem  turned  on)  , the  quieting  system 
oscillator  voltage  is  coupled  by  the  coupling  condenser  C258 
to  the  detector  diode  anode  of  the  quietung  system.  The  rectified 
negative  voltage  from  the  detector  load  R H260  and  R283  is 
applied  to  the  audio  frequency  amplifier  stage  vacuum  tube 
grid  over  the  decoupling  filter  R252  and  C2^+6  and  the  grid  laek 
resistor  H251  and  blocks  the  receiver. 

When  a signal  ■with  a level  greater  tha®  the  threshold  cf 
the  quieting  system  (the  threshold  is  adjustable  by  the  manual 
sensitivity  control  n2'kQ)  appear^  , the  generator  is  blocked  in 
the  following  manner: 

The  second  intermediate  frequency  voltage  is  applied  to 
the  diode  detector  controlling  the  quieting  system.  Tbie  de- 
tector insorks  i»*lth  the  second  diode  of  the  209  vacuura  tube. 

The  rctlfied  voltage  appearing  across  the  resistors  R250  and 
R238  is  connected  over  the  decoupling  filter  R263.  02^3  to  the 
grid  of  the  212  qulting  system  vacuum  tube.  The  oscillator 
ceases  to  operate  and  the  209  vacuum  tube  is  unblocked  -md 
thereby  the  receiver  is  elao  unblocked. 

note.  The  detector  controling  the  quieting  system  un- 
blocks the  receiver  during  the  precence  of  the  carter  frequency 
of  the  other  communccmting  station;  individual  disterbanches  %hich 
usually  ?ire  of  high  antenslty,'will  not  unblock  the  receiver. 


Receiver  design  features  and  assembly^ 

,,  design  of  the  receiver  and  .its  a^^^mblZA 

rhe  receiver  block  is  formed  by  a 'welded  steel  fpaa^  to  ¥hich 
the  fr_ont  panel  and  the  -re  attached. 

(in  the  frnnt  side  of  the  panel  are  loc  ted  tne  folloi^ang; 


nann 
cry^ 
rodiy 
er«  s 
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.first  lntercn<»dl ite  frf?quen.2y  stage  ^acuuin  tube  206 
and  the  filter  -201  a.re  located  on  the  rightt  hand  sloe  In 
the  rear  part  of  the  high  frequency  block  on  top* 

On.  the  left  side  of  the  chs,ssis  on  top  are  the  foilo- 

eletcentsi 

- In  the  first  rov  (from  the  front  panel)  froa:  left  to 
right!  The  condensers  C256  and  C24-3  and  the  quieter  system  vacuum 
tube  212; 

- in  the  e^^cond  rov  s the  main  detector  , the  quieting  system 
control  detector  and  the  audio  frequency  preamplifier  vacuum 
tube  209  9 the  filter  -20V,  the  third  inter ni«?diate  frequency 
amplifier  vacuum  tul)e  2g8  and  the  automatic  volume  control  de- 
tector vacuum  tube  2i5s 

« in  the  third  rov'  ? the  condenser  C2V5  , the  audio  frequency 
amplifier  output  vacuum  tube  210  , the  filter  -203  "^nd  the 
automatic  volume  control  amplifier  vacuum  tube  211: 

- in  the  fourth  roi*:  The  output  transformer  Tp201  , the 
conden^ser  C25^  9 the  teconi  intermediate  frequency  amplifier 
vacuum  tube  207  and  the  filter  -202, 

Under  the  left  hand  side  of  the  chassis  are  the  intermediate 
frequency  amplifier  and  the  audio  frequency  amplifier 
smaller  components  (see  fig.  3-3)*  greater  part  of  the 
resistors  and  condensers  are  mounted  on  phenilic 

sheet  terminal  strips. 

To  the  right  of  the  high  voltage  block  mounted  on  a ter- 
minal strip  are  the  small  components  of  th**’  detector  and  aoto- 
matlc  volume  control  amplifier. 

A terminal  atrip  'with  the  small  component^  of  the  audio 
amplifier  is  mounted  on  the  left  v:  ill  cf  the  char  sis, 

i termln^il  etrip  with  thn  snail  componnats  af  th^*' 
intermediate  freauency  amplifier  is  mounted  on  the  rear  ’*^11 
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Th^  radio  frequency  ampllft»r  , th«»  first  and  sr«bh!Si|  second 
mixers  xel  as  the  crystal  oscillator  and  the  freauency  mul- 
tiplier of  the  heterodyne  are  assembled  in  a separate  block  cal- 
led  the  high  frequency  block  ; which  is  manuf actured  and  adjus- 
te(3  «(eparately* 

ihe  foundation  of  the  high  fraquancy  block  is  a «tsel 
plate  by  ^hlch  the  block  is  attached  to  the  frame  of  the  re- 
c4iver. 

All  details  of  the  block  are  mounted  on  this  plate  and  are 
belovf  it  , or  as  one  might  say  , hsa  ng  from  the  block  (see  fig.  | i 
3-12  and  3-13). 

Tv?o  variable  condenser  tuning  blocks  are  mounted  imu^- 
diately  belo*^'  the  foundatloo.  The  condenser  shaft  are  coupled 
to  the  tuning  knobs  on  the  front  side  of  the  chassis  by  flex- 
ible couplings. 

A steel  plate  (frame)  is  attached  to  the  underside  of  the 
variable  condensers.  This  plate  is  used  as  a mounting  base  for 
a laminated  phenolic  plate.  All  of  the  high  frequency  at age 
components  are  located  on  the  laminated  plate. 

The  high  frequency  circuit  trimmer  condensers  are  lo- 
cated in  the  space  beti«een  the  variable  condensers  and  in  the 
space  bet'ween  these  condensers  and  the  steel  rlate  mounted 
on  the  underside  ^Aith  the  steatite  base  of  the  trimmer  con- 
densers mounted  directly  on  the  variable  condensers. 

On  the  HntoKgito  other  side  of  the  laminated  alate 
the  folloiAing  components  are  located  near  the  front  panel;  xtxtstf 
at  left  - the  crystal  oscillator  vacuum  tube  205  ’'Aith  the 
oscill  itlng  circuit  coll  L207  the  choke  p201  and  the  resistors 
of  the  anode,  shield  grid  and  control  grid  circuit  t at  right 
the  frequency  rnultyplier  vacuum  tube  204. 

Behind  these  the  folloviing  component®  are  located i at  le 
the  radio  frequensy  amplifier  vacuum  tube  <^01 : at  right  the 


flr.t  mix«r  vacuum  tube  i>0£;lR  th«  center  (Bomev^hat  to  the  rear) 
the  second  mixer  vacuum  tube  , 

.irounKd  eaeh  vacuum  tube  on  the  same  laminated  plate  are  the 
remainAUg  smalxoircuit  coEiponeat'j  beiongiag  to  these  ■••t  iges. 

The  vaeutjHi  tube  antj  ojrher  small  components  of  the  ory-t-a  oseil- 
feuff?  i ' lx* OKI  thf?  otn&r  b'* 

liaf'  X4i^b  rr^^Queu.cy  clock  viicuun  tube??  hf^ld  In  p.1?ic^ 
by  fepeci^^d  -b'pring  xc-'-ideci  :;bifjlG's  \tbich  protect  the  vacuJi^  tube* 
from  f3.111ng  out  of  Ibeir  secketr:  aua  protect  Ihpp:  B-g-innt  impact. 

The  high  frequency  block  is  dcsiignea  Ir  *ueh  to 

enable  tL  rap^ucsaicnt  cf  its  components  -without  di-iturbiag  th*^ 
beennr.icax  coupling  of  the  vsxiaclc  oonden^’era  tl.ock  to  the 
to«iu,tio  irequoncy  tuning 

The  haign  frequency  feouer  connecting  the  -‘nlenna  connector 
zo  s,be  inpUw  circuit  xn  unh  the  sepfiratini^  to  cryet^l 

0.  iX^coi  the  cyber  s'cage?^'  '^re  h#='3':lgrieb  for  eacy  removal  and, 

in  c neeeGsity  , may  be  taken  out  ox  toe  unit. 

3-t- Pf f ign^.cf,  the.,  intepm.rid  j,at.g_fr n O* i t r .. 
each  Intermediate  frequency  filter  Is'  d««lgn«»d  as  a unit. 

The  Intermediate  frequency  filter  ha**  coils  with  powdered 
iron  (”Carbonll^«)  cers’-u  the  coil  ir^irtrrj  of  a special 

molding  powder*  The  int*;"-rm«di-^ce  freqper-cy  filtf-r  i?  enclosed  from 
the  top  by  netal  '-hieldlng  ■~tteched  to  the  hedv  cf  tb*'  filter. 

■■  n **h.Lled  vitb  ■'  cGiiar*»  cur-cut  In  it'’-*  center j which  rnay  be 


cur-cut 


covered  ]v* 


Icc-'ted  between  the  colls. 


r'uilug  . fif  i.ntermedi -^te  frequency  tuning jth*^  dp«?lred  coupling 
bet^veen  th^-  cir cults , and  thus  the  nec^-3  ory  banduith* 


th“  poult  iwn  of  the  ^liuct^^r 


to  the  cut-out 


rhe  upper  part  ot‘  zhe  shield  cover  hie  openings  facing  the  core- 
into  ’Which  a scre'^driver  inay  be  iasepced  for  tuning  of  the  fil- 


ter to  the  second  totermediate  frequency  of  ILhMc.  4fter  tuning 


the  opening  are  soldered  over. 


fbe  condensers  and  the  higher  'wattage  rating  (1^)  resistor^ 
of  the  second  and  third  iantenaediate  frequency  impiifier  iaod<» 
circuit  -tkdecoapllng  filterd  a mounted  inside  the  intermediate 


freqjjiency  unit. 


The  resistors  and  the  condensers  of  the  intermediate 


quency  amplifier  vacuum  tube  control  grid  circuit  decoupling 


filters  are  mounted  inside  the  in ceraediate  frequency  filter  unit. 


i'he  complete  sealing  of  the  intermediate  frequency  filter 


preclides  mointure  effecting  its  parameters  and  there  by  its. 


amplification  (sensitivity)  of  the  receiver 


aeh  filter  has  four  leads  ^ith  metal  eyelets  brought  our 


through  tlie  ceramic  insul  rcors. 


ihe  measuring  instrug^HH 


1.  Imuortance  and  application. 


A special  measuring  apparatus 


th*'  measuring  Instrument 


(Block  ) is  used  fot  tuning  of  the  PbMY  receiver  and 


for  testing  the  current  and  voltage  cf  it  main  sections. 


A D*Arsonval  type  bC  70  direct  current  milliameter  0 to 


1 ma.  with  m internal  resistance  including  the  raultiplier  re- 


sistor K116  of  18C  ohm, of  accuracy  clst  s 1^5  f is  used  as  a 
tuning  indicator  or  a current  and  voltage  meter.  ^ he  rliiiqL'ieter 
has  two  scales;  one  is  calliljr ated  In  vclt::  (0  to  50  volts) 


and  the  other  one  'in  ffillli'iG’.O'-ros  (0  to  10  ®a,),  'The 


bration  accuracy  is  5 %<> 

The  measuring  instrument  is  connected  to  thf  receiver  by 


-'f I 


ODB 


tr-i 0 ’Till  1 1 A n S ac t or  e b ^ ^ « ^onn^o t -^d  to  t h 


? -'^o-urlng  In^truinant 


tj  rnp  C!onn*^otor^'  ICl^^OI  205, 

ihs  !r.illi'-:iT,t.:»t,«r  p'-'sOi  l?  corr.«c;t.-’'i  to  tho  incH.vl^unl 
roeoinor^  circuit  cy  of  , Thl-  -- 

lector  rvlt-  V,,  oo.ltlon.  of  ^hlch  only  8 u,.a.: 

vftth  -1C  -elector  -.Itch  In  the  « « 

flMnionr.")  po.fiMnn .. the  -ilnnont  ar,a  '^t^pplny  rola.r  voltej; 

'■'rr  o:::!.  tYv""  50  V » 

•■■Itb  th-  •-.»ir,3tor  =vltch  In  the  » 


- =vitch  In  the  " ''("':>.noae"9)  roeltlon 

tno  'modr-  -ni  -c- can  Trid  rei- Iwr  ruppl^r  Toltoye  gr*  ch-cked 

c::  thf’  50  n 

h y f-V?  C*  *!  /"t  t*  .-•,  v 4-  ^ i . 


*" ' " ' ^ - ' ’.  .cv  j fj  thf?  •■■•D.I'is**)  ppqitlon. 

th?)  neg-l.s.ve  bl:.-  r^::nlv^T  I7  eh:eoli#»4h«  50  V 

^cal^, multiplied  by  5. 

With  the  selector  nv^ltch  in  the  • '‘total  Current*’) 

§^A’t Ion, the  rum  of  the  rec® i»er  anode  and  screen  grid  circui' 
current  1-  -h-eked  on  the  10  oa.  mole,  multiplied  by  3. 

Wkil^h  th^  ;:;el^ctor  *=«^ltch  in  the  •»  «»  ("receiver^' 

cry^tal^O  Oillitlonj^  the  nry-atal  ofsclllator  ie  tuned  for  the 
third  or  ^‘oeond  (during  th^  reception  of  uignal<^  in  the  re- 
ceiver range  fro®  119,5  to  if 0,5  He.)  haroionic  of  th^cryctal 

by  viju'itiug  ror  the  o’axioum  needle  d^^iiax^ion  of  the  meter. 

Vbe  G'’"M:er  remi  lng^-  ■iro  propoitlcn  ite  ro  the  frequency  iiiul- 
tipii  e c a. c e c 1 r*  c u 1 1 c u r re  n t • 

"ith  tho  r.^l=*ctci'  switch  in  the  *’  (heterodyne”) 

i£L:iti£IL.;  froqueney  multiplier  band  filter  oecllla- 

aijoult  "..rr  tuned  to  the  ILiro  hMiLcni-  fr^-uency  of  Its 
vacuum  tube  anode  current  by  acjU'Uing  fUx  lur  ..  meter 

mr>rr«  deflextion.  Th-  o-t-r  r-udlngt  ^re  preyortion-^^te^  to  the 
current  in  the  special  receiver  diode  detector  circuit.  This 
current  is  proportionate  to  the  frequncy  multiplier  circuit 
voltage , 


-12^. 


With  the  3el0c^or  --.Itch  in  tb-  . 

— ^ — V receiver  output") 

pssiuaa  . th,.  t„,u,ncy  c.ptp«i  ,cpnfi„  st.„„=„p. 

.,»a.  oarr.Pt  t,  oVo.rtl  .l!h  rj,.  ^ 


e j.  niiultirli^d  by  three* 

With  thp  Fipleetor  fntltcb  In  the  " 


'tester") 


£2slti£rr  rnd  the  receiver  energized  , the  Instrument  Is  conver- 
ted into  n s'.mrle  abmo^Mer  with  which  the  lndivedu:il  ele^ient*  of 
the  r^-dio  communication  unit  may  be  tested  when  locating  faults. 

Tne  preclude  d.saaige  to  the  Instaument  when  It  is  used  as 
simple  ohmmeter  , a 3p«-clsl  protective  resistor  is  connected 
into  its  circuits 

Colored  stripes  ars  marked  on  the  milliameter  scale  to 
indicate  the  permitted  deviation  of  the  measueed  voltage  values, 
ihe  rod  stripes  indicate  the  perEisible  deviation  of  the  anode 
and  screen  grid  voltages, the  green  stripes  indicate  the  permis- 
sible deviation  of  the  bias  voltage  and  the  yellow  stripes 
the  deviation  of  tVse  -26  V voltage,  when  checking  the  26  V. 
bias  end  anode  and  screen  voltages  , the  milliameter  needle  mt 
must  be  within  the  range  of  the  colored  SKtfiss  stripes.  When 
checking  the  receiver  operation  , one  must  be  guided  only  by 
the  narrow  colored  stripes. 

On  the  front  panel  of  the  measuring  instrument  are  bib- 
<3ing  posts  inserlbed  "50  ¥"  Jind  ”500  Them  binding  postJ?  enable 
the  use  of  the  Pleasuring  instrument  as  a direct  current  volt- 
meter using  the  50  ¥ or  the  500  V scales ;in  suhh  a case  it  is 
necessary  to  dlscontact  the  cable  ’^ith  the  lOi  - 201  coririector 
from  the  receiver*  When  this  cable  i«  connected  to  the  energized 
receiver  , it  is  possible  to  obtain  26  V and  276  ¥ from  the  ibo- 
ve  mentioneu  bindiriif?  po^ts* 
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If  necessary  , It  Is  possible  to  connect  to  the  50  v blnaing 

post  the  26  V lamp  «hich  is  a part  of  the  radio  comunucation 
unit  auxllltery  aqfripment. 

The  four  push-button  selector  switch  KM601  enable 
twitching  of  the  comminlcation  channels  directly  from  the  me- 
asuring Instrument , 

2.  The  schematic  diagram. 

The  schematic  diagram  of  the  measuring  instrument  is  given 
by  figure  3-1*+. 

, <t>  101-201  A20b 
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Fig, The  diagram  of  the  tneasurlng  ln?gtrum^nt > 

The  voltage  and  current??  %'taich  are  to  be  metered  are  con- 
nected to  the  measuring  instrument  by  means  of  the  cable 
Vfith  the  connector  101  - 201. 

The  M Contact  of  the  connecting  plug  101-201  is 
connected  to  the  instrument  chassis  and  is  used  as  the  common 
negatiiTft 


by  th^  1 nr?truPir-nt 

of  the  connector  101-201  1^  u^ed  for 

tke  E.LXt..^;mPIllZ^ 

When  th^  selector  svltch  1«  in  the  ;; " <^*tube  fi- 

laments'*)  ^itio|i  i the  26  ? ie  1-a  over  the  b.6vi  re.^i^tor 
to  the  positive  binding  posts  of  the  meter  and  the  1 contact 
of  the  l'»j. t eectlojn  of  the  ^el?»etor  si^'ltohC  see  the  schematic  di- 
agram fig*  3-^)  is  connected  to  the  chassla  of  the  measuring 
instrument, r=?o  that  the  negative  binding  post  is  connected  to  the 
-26  y.  The  voltage  26  V is  led  over  resistor  f(607  to  the  contact 
. 11  of  the  **right'’  section  of  the  selector  s^/iltch. 

Whrn  the  selector  3\«’itch  is  in  the  ^ » (‘‘tester”) 

j the  26  ¥ is  led  over  the  dropping  resistor  H6n  to  the 
positive  binding  post  of  the  meter.  In  this  position  of  the  selector 
s’wltoh  the  circuit  is  closed  by  connecting  its  left  contact  il  to 
the  binding  post  6oh  ^ the  negative  binding  post  of  th^  instru- 
ment - and  by  connecting  the  shunting  resistor  h610  in  parallel 
to  the  meter.  The  binding  post  604  Vrhen  the  enables  to  use  the 
measuring  instrument  for  testing  purposes. 

bias  v oltage  -10^  V is  connected  to  contact  3 of  the 
connector  101-291  and  from  there  is  led  across  the  dropping 
resistors  b605  and  R606  to  contact  3 the  "left"  selector 
ST»^ltch  section  | the  105  V bias  voltage  is  connected  to  contact 
1 of  the  101-201  connector  and  is  connected  to  the  mea^iiuring 
instrumr^nt  ebassis  through  the  contact  3 of  the  "right”  selector  svit 

^'Ith  the  selector  a^ltch  in  the  " 1 (”bias”)  position 

the  -105  V is  applied  to  the  negative  meter  binding  post  and 


the  105  V is  appxied  over  the  dropping  resistor  R6l  1 to  the 
positive  binding  post  of  the  meter. 

The  anode  and  screen  grid  volS:age  275  V connected  to 
tshe  8 contact  of  the  101-201  connector. 

With  the  selector  s^^ltch  in  the  » » ('* anode «)  po^. 

^75  V is  led  over  the  droppingresistor  h6i1  and  over  the 
contact  2 of  the  "right'*  section  of  the  selector  to  s’«itch  to  the 
positive  binding  post  of  the  meter  | from  the  "left”  section  contact 
2 of  the  selector  switch  vhlch  is  connected  to  the  caxadtx  chassis 
of  the  measuring  instrlment  , the  -275  ? screen  grid  and  anode  voltage 
is  led  to  the  niigative  binding  post  of  the  measuring  instrument. 

The  binding  post  607  is  used  as  a positive  binding  post 
when  the  instrument  is  uied  as  a direct  current  voltmeter  ^tth  a 
range  0 to  500  ? on  the  one  hand  , and  as  a 275  binding  post  on 
the  other  hand. 

With  the  selector  s’^itch  in  the  ^ ^ < "total  current") 
2gf..^,tion  , the  275  V anode  and  screen  grid  voltage  is  led  over  the 

^ contact  of  the  "right"  section  of  the  selector  si^ltch  and  over  ! 

the  dropping  resistor  16II  to  the  positive  binding  post  of  the  meter 

and  flovis  through  the  meter  , across  the  contact  of  the  "left"  section  8 
of  the  selector  siiiitch  to  the  7 contact  of  the  connector  101-201  and 
from  there  to  the  anodes  of  the  xLUxtxtsK  receiver  vacuum  tubes. 

Inn  this  posoyion  of  the  sT<iitch  the  meter  is  connected  in  parallel  I 

to  the  shunting  resistor  H259  in  the  receiver  high  voltage  circuit  * 

and  op#»rates  as  a mllliameter  and  measures  the  total  anode  and  screen 
grid  current  of  the  vacuum  tubes  (se  the  receiver  schematic  diagram). 

With  the  selector  switch  in  the  ("receiver  crystal) 

^o^ijion  , the  instrument  work®  as  a mllliameter  and  oieasures  the 
^’requency  multiplier  vacuum  tube  anode  current. 
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in  this  case  a shunting  resistor  R2-.8  Is  connected  in  parallel 
«lth  this  mater.  I'hls  resistoi^r  is  a part  of  the  ancie  circuit 
of  the  frequency  multiplier  vacuuftube. 

With  the  selector  s^’itch  in  the  -- m ( .heter6dyne" 

position  , the  instrument  is  used  as  milliimet^r  fmd  its  needle 
aefle«tion  In  proportionate  to  the  frequency  multiplier  oscil- 
lator circuit  voltage.  The  current  flows  from  the  5 Contact  of 
the  connector  101-201  across  the  9 contact  of  the  "right** 
section  of  the  selector  switch  to  the  positive  binding  post  of 
the  meter, through  the  meter  and  aross  the  9 contact  of  the 
’left"  section  of  the  selector  switch  to  the  chassis  of  the 
measuring  instrument, 

With  the  selector  switch  in  the  " (»*receiver 

output**  ) position  , the  instrument  is  used  a.s  a milliameter 
and  meters  the  audio  frequency  amplifier  vacuum  tube  anod^^ 
current.  The  current  flows  from  the  8 contact  of  the  101^ 

201  connector  across  the  10  contact  of  the  "right"  section  ^ 

of  the  selector  switch  , flows  through  the  meter  and  across  the 
10  contact  of  the  "left"  section  of  the  selector  switch  wiich 
is  connected  tothe  4 contact  of  the  101-201  connector  and 
flows  to  the  audio  frequency  amplifier  vf^cuum  tube  anode  and 
screen  grid.  In  this  case  the  shunting  resister  K256  , which  is 
conneeted  in  the  output  stage  vacuum  tube  anode  circuit, is  con-  i 
nected  in  parallelto  the  meter.  | 

‘The  connector  304  (**  *’) (helmet phone)  ^ 

and  the  toggle  switch  " " - " " ("receiver"-  "transmitter" 

are  not  used. 


*’)  (he  Imiet  phone) 

" ("receiver"-  "transmitter" 


^ ^ Des iigne  f e at  ur e s , 

The  measuring  instrument  is  a rectangular  shap«»d  cabinet  with 
a lid  and  a leather  carrying  strap  (handle)  fig.  3-15 


B,t_aecelving  equlptn<»nt- 

the  ^dio  communi^nf 
Hnl.t  ,fecetvlng  eouiprofint 

The  radio  conmiunleation  unit  has  t«o  radio  reception  unit 
(see  fig.  3-l6)j 

1.  Receiver  apparatus  for  aain  communic »tlon. 

2.  Receiver  apparatus  for  auxllliary  cotnmunicatlon. 

The  main  oommunication  reception  equipment  consist  of: 

1.  The  PC  Y-3M  receiver  (The  main  receiver). 

2.  The  common  cont®rol  panel  of  both  receivers  (distribution 
panel), 

1.  The  dynamic  loudspeaker  amplifier. 

4.  The  supply  panel  for  special  apparatus, 

5.  Some  circuits  of  the  central  control  unit. 

6.  Some  communicating  line  panel  circuits, conductors 

for  connecting  the  remote  control  unit  and  receiver  circuits  in 
the  remote  control  uinat* 

7a  Antenna  equipment. 

8.  Spare  parts. 

ihe  auxilllary  communication  reception  equipment  eoneiste 
of  s 

1.  The  PC  Y-3M  receiver  (the  auxllliary  receiver). 

2.  The  auxllliary  receiver  control  panel. 

3.  The  common  control  panel  of  bith  receiver??  (distribution 

panel).  ^ 

Antenna  equipment. 

5.  Sparir  parts. 

ihe  PC  Y-3M  receiver  of  both  reception  unit  -ire  alike 
and  therefore  they  are  iiiterchaage'able . 


L. 
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is  oomtzoa  control  p^inei  fcr  Icth  rtc^zslon 
?sf?aiiur:lng  in^^triunont  (‘-block  " ‘0  1h  u ■:€'‘5  for  tuning  and 
current,  and  vcltago  checking  or  the  m-iin  eircuitr  ol  the  re- 
ceiver -rnc  itr  Ir  a®ed  alternatelyror  both  recf  iver??. 

One  the  satire  antenir:  i>e6rr  i::  ir— for  th^  tranrc'itter 

and  lor  che  ^Ltin  receiver. 

rhr:?  auxilliary  receiver  ure??  a fjpecial  Hnletina  perciciDentiy 
connect CO  to  It  • 

ReceC'tion  c-1  t'ir  ■.'!  ‘-in  cG^tU'i’tL;ilc'‘'A'c  lui*  ...  oy  herophone-? 

;and  over  the  ilyuajnic  lOtiO&jr  . 


unit? . 


f*ct  the  tranr  init ter 


Lll  ayxill^  i r 

. ary  Gorilrol  I 

I panel  unit.  ' i 


X I 

',■  r4;. 

1 


1 rectifier  1) 

•a  |i  ' '!  * ' 

u 1 1 1 1 — ., ! 

.1 ! L^.  , 


■j  from  the  power 


1 ‘ ' 

‘^  control  line  panel  | 

^i0n't>«nel  I 

I connecting  line 


_or  from”?hc  power  plant  1 ;,fTiolifierJ--J  1 

vrathe  rectifter  BCP-6j6  ^anipntier  « 

[ remote  control,  unit  | 


?ig.  V16.  31  ripJA_£05aani£atlca„una 

T.^cwlvejr  gflulSiBSart. 

Whon  controlling  the  radio  oommunication  unit  frote  the  r«>tr-ote 
control  unit  (3  Y)  , the  main  receiver  output  signal  voltage 
Is  .?on*’uct»d  over  tt'.s  nonnedting  line  vire  t.0  the  rere.jte 
control  apparatus. 

The  headphones  used  in  the  radio  reception  eq  P 
are  of  the  Tk  ^ type  an  Impendanee  at  lOOOeps.  equ^^ 

600  Ohms.  The  direct  current  resistance  of  each  of  the  t.o 
phonerecelvers  Is  65  ohms.  The  phone  receivers  ire  conn-c 
to  the  apparatus  by  a plug: 


U1  r.c.lv,r  output  loM,  (ts,  t.^ppoo..  ^ 

up.«.r  ,.plttt,p  ,pp„p  ^ ^ ^ 

a«u.  ot  eoo  UP..  p tooou  . :r  *" 

lup.<l«.«,  loM,  p„„,„„  • ''"-"St  lov 

tran^sforcner  to  ,• 

impedances  to  the  high  Impedance  of  the  . 

receiver  output 

4 he  receiver  may  be  poTVered  by  altern»tlo,. 
th.  .,a  Of  tu,  K .p  ^ ««t  =»rt.„t  uitb 

ctlfl®r,or  by  direct  <* 

storage  batterleo  vith  the  ti,,  , ‘ **** 

Axtn  tne  aid  of  thi*  dv  kc- 

filters.  converters  and 

W.fU  tt  t,  u.o„p.p, 

PO'Sr  the  remote  control  unit, then  the  BG  -2  rectifier  o- 

auxllllaryreceiver  io  ^opa  Tn  - v, 

^ - u fd.  In  SBch  a case  it  is  oos-lble  to 

power  the  auxllHary  receiver  from  the  radl 

t.or.g.  b.tt.rt„.  =o..u„tc..tto„  uult 


^ ^ i r ^ ^ ^ Qain  receiver « 'with 

pariel  fflounted  in  theTrame'^  

tuiana  ^qulptsent  belonging  to  the  reception  equipment 
described  in  chapt€?r  4. 


FlF,  I'iyout  of  tb-  r-pcpivrr  (tbf*  md 

^luxllliory  on^^  ^-nd  the  aco^c;or.  croriirol  p^-nei  cf  both  reoei- 
mounted  in  n rock.Th<^  rock  :b  Icc  ted  cc  tkliKth^  radio 
operator?  heek  Jo  the  r^o'io  v.-ii. 

3L:i6^..^Ma omtTiu a 1^ .3 tic n^r ecer tic n ^ e q u i t . 

1 • l.«> Importance  wad  {general  Infornaatlon . 

The  main  communication  reception  equipment  1=  u~ed  for  t^o 
Vfay  radio  communication  on  iwhen  using  the  radio  communication 
unit  for  simplex  or  mechanical  duplex  communication. 

The  switching  of  the  antenna  from  the  transmitter  to  the 
receiver  is  accomplished  by  a reception  transmission  rel'^y 
vacuum  siiiitch  located  in  the  first  section  of  the  transmttt«*r. 

The  main  receiver  output  voltage  may  be  connected  to: 

- the  jack  for  listening  to  the  main  receiver  (” 
(’*main^*)(  headphones)  on  the  common  panel  of  bath  receiver  , or 

- the  central  control  panel  ( f)  (over  the  transformer 
T703-I  in  this  common  panel  of  both  receiver). 

^[•he  receiver  output  circuits  are  p:v itched  on  the  central 
control  unit  and  the  output  volt-^ige  may  brought  out  tx®  to 
t¥o  receptacles  and  , to  the  (”hel- 

metphones^)  connector  on  its  panel, to  the  toggle  r^itcn  cn  the 
receiver  panel  or  to  th-  input  of  the  connecting  lin^  to  the 
central  control  apparatus.  The  receiver  our.ut  voltcg^  is  con- 
nected to  the  dynaipic  Icudspealrer  dlr^ctlpv  over  the  ampli- 
fier or  over  the  transformer  by  mean^  of  th-  toggle  n^ltch  on 


the  common  panel  of  bith  receivers. 

The  volume  control  cf  the  hpadphon^ 


ccnnr.cted  to  the 
■’  ^ ’'helmet- 


receptacles  and  ’*Tp'*)  or  o:^  thr->  ” • 

phones”)  conneot.a  to  th.  connector  on  thp  csntrT.1  control  p in»l  Is 
schi.ved  by  m^ans  of  a v-^risblo  -..Istor  coan^ct-a  in 
^’ith  the  headphones. 


t^o.Pias.n  of  both  r'»CBiv«>.r. 

2i3£_lShSin2ti,s_^H3gr^  Th**  costton  p ./iel  of  both  reo^flver 
Is  a unit  by  which  th-»  followln»?  units  s-rc  coupled  together 

(see  the  radio  van  connection  sehematio  diagram  in  the  aopendix 

^ raain 

1.  The  receiver  , the  dynamic  loudspeaker  amplifier. 


The  volume  of  the  headphone,  connected  to  t^  . 

- nn  cted  to  the  Jacks  of  "?.« 

of  th,  0,„,ral  oootool 

^ Oi  ref'«iv»r 

P 0.1  0.000,  0.  oootoonod  O.00 

iTjrT' 

<1.-  U...  TO-  .01, o_,  loo„p„*-o 

if  .ddu,..d  1.  ,0.  oo.p.0.,..  000,001  O-  ,0-  OOP, f, 00  p„„., ■ 

.ho  loua,p„t,o  b,  dl.0OOO,ct-3  If  „-o,.,.oy 

Doolo,  tr.o,rt.„oo  ,0-  o-o.„.o  „ Moob-d  o. 

negative  bias  apiUed  to  the  control  of  ts 

of  It?  vacuum  tubes. 

This  Is  achieved  by 

- n.  ,.,i  the  r^^eeptlon  «.  transmit- 

‘Sion  relay  vlfclch  v 

icn  1,  controlled  by  the  pu^-button  on  the  micro- 

phoGebandle  or  by  a tran«fefa^ 

y transfer  ..itch  vhen  op^rsting  from  the 

central  control  apparatus. 

Th.  ,-l.otioo  00  oo™„,o.tloo 

ol>«n-l,  1,  p,rfor„a  ^uplijacssai  »lth  ,h-  o.i.otloo  « 
mltohtos  of  th-  tr,o«lt,-r  oo.ooolo„„oo  ch.oo.l,.  Th- 
0.1.  «.  ™itch.a  froo  ,b.  ,.„,r,a  oootrol  .o„  p.  ,„,iy 
pressing  the  respective  channel  push-button. 

The  switching  of  the  receiver  apparatus  supply  source  is 
performed  according  to  the  kind  of  pover  n-allnble  (.alterna- 
ting current  of  direct  current)  by  the  rescectlve  .icctor  =a<ltch 
on  the  common  panel  of  both  receivers  (on  the  front  panel).  The 
anode  , screen  grid  and  filament  voltages  of  the  vacuum  tutes  are 
oh-cked  by  the  voltmeter  built  Into  the  same  panel. 


jL'n-^  cou.iTol  unit  the 


In  r»^r:elver  und  'irn^-iif-?^ 


•-nppljtn 


2.  2a<-  a.xiJ,3,i  ,iy  anipiin^r  -ncJ  Its  control  . 

?roa;  the  c-;.i.3on  p..nrl  of  bc-th  ^<^co;v=-rs  four 

(see  the  coim.^oiion  panel  .for  totb  rec..lvr-rs  s;ch«r:,-t3c  .il._ 
gr--ii  xii  vhe  -appendix)  ; 2 to  the  rrn.ln  rroelver  , :.na  ? t-j  (-),« 
auxillirxy  recfiver.  ihe  cables  brought  to  the  p.nel  ^re  atta- 
ched .lithfe  a 10  eoniijct  feraale  connectort  "J'’,  "2"  "a  -:  mji, 
and  '/  ')  , u u,ia  Ja.cb  (•  ) and  p;  Irtnle-^'i-k  (”""1. 

-nc  supply  sources  ire  ccnnacted  to  th®  r«c«-ivor  the 
dyniMic  ioudspeuker  amplifier  by  Geane  of  tb*  rrelector  "’iltch 

70v.  The  tog^i^  switch  02-1  is  used  for  turnln,?  on  the -re- 
ceiver . 

Ih?.  voiyffieter  701  tog^^ther  ^vith  the  ^ultlpli^r  r^^i^tor 
^702  , the  toggle  5rv<itch  702  and  the  Tcc-'i:!«'*ntJf ry  cont^-^ct  pu«b. 
button  703  are  ueed  for  cheeking  th«  anode  current, as  i 

the  f?creen  grid  and  the  filament  voltage^  of  th:*  receiver 
vacuumeub^^s , The  voltmeter  hae  ti%o  scal(»«?  q to  10  ^^olt 
0 to  3u0  volt.  It  is  perman#*»ntly  connected  to  th«  v tube 

filaments  of  one  or  the  other  receiver,,  when  're '■''=«  11  r'^nc  the  anode 
and  the  grid  curz-ent  the  momentary  cent  ict  xui^h 703 

roust  bs  depressed, 

The  t r an  s. for  roe  re  T7O3  c^nd  T703-I  sre  used  for  matching  the 
high  impedance  outputs  to  the  low  impedance  Jevds  Cth*  be-dphon^^ 
the  aropilfier  input  , the  teletype  apparatus  and  the  cons  noting 
line).  The  transformer  T703  is  connected  In  th^  "’ry 

ceiver  circuit  and  the  tr^jnsformer  T703-1  In  the  main 
circuit. 

The  coils  arid  the  condensers  L701-1,C701-1,  and  L701-2, 

C701-2  make  up  the  lo’^  freqyuency  type  T/2  filters  in  the  negative 
bias  (-105  Y)  circuits  of  both  the  main  and  the  auxllliary  receiver 
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‘71^  ^rop-nlHiPr  p7pI» 

„ ■ - connected  m the  anode  vol- 


- - vCi  — 

■■  '’■•■'  ''“oeiv...  nnd  or  the 

loud  see  deer  amnllfiej.  , ^ Med  ^ u ' 

iro^:  the  BCA.-2 

1 .-...t...fj  . r..  'Tv.o  'tddttlonal  reelRtore  TJ9n5  •, 

t.d  in  the  annde  clro.lt.  ' 

The  eerlec  connected  eeete^ere  C70^..U  , 0705..^  , s705.fi  m 
the  main  receiver  anode  circuit  -re  ^v,. 

_ ^ ‘ -rlp-  connected  resistors 

.'■/  O5-I  , r/05-2  , it7n5.n  --^  th-  -.  n • 

- *"  - xiili.rv  receiver  anode  circuit 

-!■»  bl«,o,r  -i?l9tor^.Th«»  nr-  rj.  .-tstilcs  out  th.  r— 

n.l..r  .apply  vpu,y„  „ y.,,. 

converters.  The  vcrictlon  thr-M  v-Ue'--  vtt--.,^-  .k 

. V,.  i.x;--.,ec,  ^ p.iti;cyt  the  resistors 

to  determined  >.v  th*  tur-nr;,  nr,  n„p  ^.y  . 

■■-...  -a  p , ,,,  t*-  Cymric  Icndsneaker  ampll 

The  0.25  amp.  f„.e  7701-1  protmt*^  fm  .node  volt  sup. 

Ply  cgalnst  7hort-clronltln,g  current . The  converter  PT-h5A  is 
started  by  meens  of  th*  rsley  7^5i_i.  The  recictor  1701-I  Is 

’ cornfiiimpatary  reslcto.r  In  the  oonwrt'-r. circuit, 

rccelv-r  . ^.1  1.  do-gned  m the 
dora  Of-  1 10.^  .nctcnyolcr  cabinet  slth  .11  cements  mounted  on 
its  bottom,  front  and  reer  (p„p  figures  1.16  cad  1-19). 

The  rec-rivnr  cehlee  , ni  connector-  , the  trin  ;?  .oka  and  the 

^ncunted  on  th--  of  tbp-  cha*''-ls. 

The  frent  panel  cont-<lnc  : th.-  voltm+rr  , the  -rupply  seleea- 
:or  a Itch  . rvo  toFgXo  ar  'tchof  , c r-cmntM  v contact  push.button 
•bft  rhene  ifx'ks  -incf  a fnre, 

Th^  ■^vlt?5.r’JT  V-i  c c.- 

all  cotnpon^.nt^  hr^sv  ''f'en  7crr':' '-r-cn-'; t:.  the  num- 

^rs  used  in  the  eomtion  panel  of  both  recelvero  sobematlc  diagram. 
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xnformat^Vfi  inscription  arc  angraved  on  th-  front  panel  abo- 
ve the  toggle  sw-ltohea  , knobs  , the  voltmeter  and  the  lacks. 

On  the  rear  panel  above  the  connector-  and  the  connecting 
cables  are  designation  which  agrea  with  the  numbers  used  for 
these  items  In  the  schematic  diagrams.  ?h.  connector  at  the 

anode  of  the  connecting  cable-  are  als6  marked  with  the  res- 
pective  de??lgnatlOe 

Q 705^2 0 702—.  M70f  , f 704-U  . B 701-1  .R  105-6 


/?7£?5-3^\ /2  7^>5'/-i  I-R7021  r^p  102-1  y r 7704-2 j ,//-/?  705-5 


R 705 -/  -j 

Z7OT-/— 


701-2 


F|c^:-3-19 

i=13. Tfae  COiiiffion  panel  of  both  receivers  freat 

tot)  vlf'w  with  the  cover  r^TOye^} , 

The  top  of  the  chassis  is  covered  e screwed  on  screen 

cover  to  "Which  the  frame  of  the  mailn  receiver  is  attached.  The 
chassis  rests  on  six  resllllent  mounts  which  are  fastened  in 
groups  of  three  to  two  straps  on  the  left  and  right  hand  sides, 
straps  are  used  for  loe..ting  the  panel  in  the  receiver  frame 


aircu-it  consl-'tlrjj?  of  a bi-r^klag  -onac^ni-f^r 

'in^  tvo  r®25.'‘tor®  ( In  on^  a’rT)lifi^P  br^mch  ccnti-^nj^^r  C702-1 
^nd  th<-  re^l-tor^  ■n7Cn-l  'ana  ^708-.!  , in  the  oth-r  ^^rripllflf^r 

branch  the  connector  ana  the  rea-’ctor  ^^707«2  ana  R706-2  ) 

The  neT'^tive  fe^dbaok  voltaf^i*  aplllea  to  the  pria:-^  of  the  triodes 
cooo?  from  the  rlistor  ^703-1  and  P'703 -P.  . The  aynamic  loud- 

speaker turned  on  and  o^f  by  tneana  of  the  ■nel-^^etor  switch 
h706*The  amplifier  r®nuire«  for  it«»  orerrtlon  V fil  .ment 


voltage  and  a 220_^V  volt  ape 

Des-inn  T1j«^  aoplifls 


"tnl  chassis 


attached  to  the  frgnt^ranel  ‘^^hich  ^l®o  contains  th^  dynamic 
loudspeaker.  On  the  front  side  of  the  panel  ire  the  on-off  and 
tb^  volume  control  knobs,  A.bove  the  volume  cvcntrol  knob  is  a 


name  plate  with  the  inscription  ** 


’*  ("volurn'®'")  and  a 


^Ign  indic  ating  #he  lowered  and  ralser'5  volum® . ^bove  the  oyher 


knob  i«  a name  plate  with  the  in^^crirtlor} 


("loud- 


IS  pa  ^ H 


^<(«  ■!)  ana  " "("off")  (no-’  fig.  3-21). 


tMh.  •_  ^^.„£SSSSSir^. 

jl  i 

j 


r,,;  3-21. 


3-.2t  . jvnM.lq  loua5ip<»qk«r_Sg22idJ^  L;.f J.'2XlC--a22ii. 

housing;?-  spring  looksB-  knob  nob”! ^709) 

jaspeaker  ( 706)  ;*i-  volumecoatrol  Unoh  (R/09). 

1 asssffiblea  scipliflnr  i'l  -'Uuted  &a  a -netal  housing  i<hlch 

,1,.  front  pao.1  by  o.."-  ff  ’VrtK  looK"-  O"  '!’• 


L?i?' 


iwo. 


nr-  by  Vhi:,?,  tn»  am- 

nn  th»  f-ont  >.n:n  the  rn.’lo  vnn. 


recflvsr  output  circuits 


it^ti;ut.,.clrouiti.of  J;he  wnin  receiver^ 

In-  -e:n^s.Htic  u'S.grnx  nf 
giv^n  r'yfl.giir«  1-22. 

Vh-  -oh-wntl-  >”nyrnp  sho'^s  fch^  rietellr  of  tho  oonaectlng 
line  rcoeDtion  cDulprreot"  wbioh  ^are  -leetricoHy  ooaaeatcd  to 


nf 


'.  i to  tb'^  corrtuion  p/in^l  of 

both  reooiyer=-  motohl.iE  tr -■c-foroer  -'703-1  Mnding  ;f-2  X-2, 


dynamic 
loudspeaker 
amplifier 

I TTOhH^ 

I P7&9 


_ dynamic 

■ loudspeakferji^ecelver  special 
■ ^70,  ■ ,,j^off ] apparatus 

I supply  panel 

■:  ~r702  ,1 1 1 r703-f 


nOhS  tio!  r4os 

selector  swi tcH  positions 


control^tjnits 


..snno 


receiver s 

2 3 

anno  ^..unv- 


niori 


dynamic  louaspeaker  amplifier 
on*  [off  • 


s0^::;3-22:-- 


. ^901^ 


t/0  6| 

9fa  93 


|sbrel  ay|s{5  | 
t ^''"^•’contacts 

relay 

‘i-j^pn  tacts 


2LJ 

j .-, 

r9  ' 


to  the  connecting  line  pdn^t 


I main  receiver 


Fig.  3-22.  Sen-raatic  ul^-gri^a  oy;LthjL_Sato^^J:?iaiLi2Ut^_c^^ 
Tha  voltagff  from  tb*  canter  t iv  of  this  vlndtag  1-; 


to  th.  jack  904.x  l.to  .oich  th. 

to*  vol.ag.  rron  ti.«  .binding  kk  i«  i-d  to  th.  crntr^i  . 
trol  unit  geIsQtor  switch  4o3  a«ck-3  a,r,  =,na  ~ 

o.  jieTr""  ---- 

v«r«  only  m cos«  «hen  «hen  the  pcrtto.ble  coi=:)l.*ntar. 
apparatus  la  connected  to  the  radio  co..unlcatioe  colt  " 

The  oack  -r,-  in  the  central  control  unit  le  .lao  utod  only 
la  case  ’.hen  the  portable  cooplia»ntary  apparatus  i,  connected 
to  the  radio  Communication  unit. 

■i'he  voltage  i,  i,.a  aorosa  the  selector  nvitch  40?  deck  a 
contacts  3-1  and  over  the  adjustable  resi.-toc  (volume  control) 

>^‘^09  to  the  jHck  40?  c-ig.)  end  to  the  connector  40t  „) 

('’heimetphoae^'-). 

‘-he  voita,,e  i.3  led  across  the  c.eieotor  st.ltch  U03  dack  a 
ooataot.-!  3-1  to  the  common  control  panel  of  both  r-c-iv-r-  '■elec- 
tor s’.itoh  4o2  and  to  the  contact  12  of  the  line  rel-y  4o?.-3i 

Ihe  selector  r.itch  402  has  only  ^ position.  " 

( o-nurnl  .ontrox  uaxf')  and  ' '(  'remote  control  unit").  On 

the  sohomatia  di;igraE  the  selector  stiiltch  402  ic  sho'wn  in  the 
"B  ("remote  control  unit")  position. 

the  selector  switch  ¥02  in  the  ''  ^ position,  the 

receiver  output  voltage  is  led  across  ^he  contacts  l~3  of  its 
<3eck  (as  wail  as  over  the  normaly  closed  line  rel;^y  402«'=>, 
contacts  I2-13  ~ these  contacts  remain  closed  curing  recepJricR 
^ith  semi  duplex  communication)  , over  the  contacts  25  of  the 
terminal  board  405  i the  contacts  25  of  the  terminal  board  901 


^nd  the  contacts:  6 of  thr  connentor  ?01-v  to  IcrTgle  'Wltch 
/Oi:^“l  In  th^  oormcon  p of  both  r^cei^^er'®,  j he  receiver  out- 
put voitagfa  l®  also  led  to  the  ^Hme  toggle  ®witch  across  the 
®^lector  sxifltch  4o3  deck  contacts  3-1  $ the  conyacts  24  of 
terminal  board  403  1 contacts  24  of  the  terminal  boerd 


to  th.  u,to  th,  h...,p,o„„ 

Tn.  .Oita,.  fp.„  to.  t. 

trol  ualt  selflGtor  Mitch  <+03  a.eks  a^Q  , and 
T«,  ..looter  ..Itoo  403  1,  o,.i  fit  „t, 

Of  to,  „..l..r,  ooi,  t„  eo.oi:„„,„, 

opp.r«o,  1,  oooo.ot,o  to  th.  rMlo  ooo.„olo,tlon  oott. 

10,  Joolt  "l2'.  10  to.  o,otr«  oootrol  oolt  i,  „i,„ 

to  o...  .0,0  to.  porwbl.  .o.pll..ot,r,  .pp.r.to,  „ eooo.ot.O 
to  th«  radio  Communication  unit. 

i-he  voltage  u led  across  the  selector  switch  403  deck  a 
contacts  3-i  and  over  the  adjustable  reslrtoo  (volume  control) 
k409  to  the  OHck  407  ('-Ps'O  and  to  the  connector  4(|3  (f  e, 

( "helmet phones" ) . 

‘xbe  volta-e  is  led  across  the  selector  ^03  deck  a 

contacts  3-1  to  the  common  control  panel  of  both  rec-iv^rs  selec- 
tor s’Aitch  402  and  to  the  contact  12  of  ttio  lin»  relay  402-3i 
Ihe  selector  s'liiteh  402  has  only  ^ position.  " 

('central  control  unit")  and  ' "("remote  control  unit").  On 
ttie  echomatic  diagram  the  selector  Mitch  402  ia  cho^-iji  in  the 
"B  2"  ("remote  oontr<3l  unit")  position. 

•with  the  selector  switch  402  in  the  ' ^ position,  the 

receiver  output  volta^^e  is  led  across  $'he  contacts  I-3  of  Its 
deck  (as  wan  as  over  the  normaly  closed  line  relay  402-3 
contacts  12-13  _ these  contacts  remain  closed  during  recep^icu 

I 

^ith  semi  duplex  communication)  , over  the  contmet?  25  of  the 
terminal  board  405  , the  contacts  25  of  the  terminal  board  901  I 
^nd  the  contact*  6 of  the  conneatcr  701-5  to  th**  r^ltch 

/02-i  xn  tb^  cC:!i3xcon  panel  of  both  receiver*? * The  receiver  out- 
put voltage  ±s.  al«o  led  to  the  «ame  toggle  ^^itch  across  the 
Selector  svfltch  403  deck  contacts  3-1  » the  conyacts  2k  of 
terminal  board  403  , the  contacts  of  the  terminal  board 


. " V. "? 


Wrl7i 


>k. 


& - 
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901  and  the  contacts  7 of  the  connector  701-5.  / 

The  toggle  switch  702-1  is  used  for  turning  the  dynamic 
loudspeaker  amplifier  on  and  off.  With  the  amplifier  turned 
on,  the  receiver  output  voltage  is  led  across  the  contacts  2 
of  the  connectors  701-2  and  705  to  the  variable  resistor 
(volume  control)  B709  to  the  amplifier  Input.  With  the  ampli- 
fier turned  off  the  receiver  output  voltage  is  led  across  the 
contacts  8 of  the  connectors  701-2  and  705  to  the  amplifier 
output  trandformer  702  secondary  winding  ^3^2. 

ihe  amplifier  is  disoonnecte.l  (by  dieonnectlng  the  11- 
lament  voltage  of  its  vacuum  tube)  then, when  the  receiver  out- 
put voltage  in  sufficiently  strong  for  driving  the  loudspeaker 
■without  the  used  of  the  amplifier. 

With  the  selector  switch  4)2  in  the  "B  Y"  ("remote 
control  unit") (as  shown  in  the  schematic  diagram)  the  receiver 
output  voltage  1*  led  to  the  input  of  the  connecting  line  panel 
across  the  deck  contacts  1-4  of  this  selector  switch,  the  con- 
tacts 7-6  of  th»  duplex  relay  4o2  , the  relay  B 402-3  con- 
tacts 3-4  , the  condenxKKscsers  c4o4-3  and  the  deck  contacts  1-4 
of  the  same  selector  switch  and  from  there  to  the  input  of  the  c 
connecting  line  to  the  remote  control  dinlt  B Y. 

Beside  thMs  this  , the  receiver  outpit  voltage  may  be  led 
over  the  relay  402-3  contacts  12-13  and  farther  on  across  the  cir- 
cuits listed  above  the  either  the  input  or  the  output  of  the 
dynamic  loudspeaker  amplifier  (depending  on  the  position  of 
the  selector  switch  702-1). 

For  better  understanding  of  the  switching  of  the  central 
control  circuits  of  the  main  receiver  output  refer  to  table 

3-1. 


■position  of  the  ! pofsition  of  the  l The  following  are  connected 

receiver  select- I central  control  1 to  the  output  of  the  re- 

nr  s'witch  ( 403)1  selector  s'witch  ! ceivers 

I (402)  1 


’*C*central 
control  unit”) 


j If  M(»central 
I control  unit”) 


I 1/  The  telephone  .lack  ”Ti|” 
! and  the  helmet-phone 

SI  connector. 

I 2.  The  dynamic  loudspeaker 
! vim  the  amplifier  or 

! via  the  transformer 

I T702. 


”(”remote  ! 1.  The  telephone  jack  ”T4” 

! and  the  helmet-phones 
I connector. 

I 2.  The  tEiatphSHe  pask  dyna- 
! mle  loudspeaker  via  the 
! amplifier  or  via  the  tran- 
I s former  T702. 

I 3.  The  line  connecting  the 
I « » (”remote  control 

i unit”)  to  the  ” ” 

! (“central  control  unit”) 
j (via  the  connecting  line 
I panel. 


eduipment 


comnlimentao 


( auxilllapv)  communication  connecting  IjnflA 
1.  Genexil 

The  auxllliary  receiver  operates  independently  of  the  teans- 
ffiitter  and  of  the  main  receiver  communication  line. 

The  output  of  the  receiver  is  led  to  the  auxllllary  receiver 
listening  jacks  on  the  s .me  panel  and  to  Wo  phone  jacks  on  the 
auxllllary  receiver  control  panel  via  the  matching  transformer 

T703  in  the  common  panel  of  both  receivers. 

The  signal  volume  level  in  the  headphones  plugged  into 
the  jacks  of  the  common  panel  of  both  receiver  cannot  be 
controlled  and  the  volume  remains  at  the  level  adjucted  by 
receiver  sensitivity  control. 


Distribution  cabinet 
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The  adju?=tment  of  the  necessary  signal  volume  level  in 
the  headphones  plugged  into  jrhe  jacks  of  the  auxilliary 
receiver  control  panel  is  perforrsed  by  means  of  a potentio- 
meter . On  the  panel  abov^  the  potentiometer  knob  is  the  inscrip- 
tion  ”( "volume”)  and  a sign  indicating  the  lo- 

^ere^  ^nd  raised  volume® 


ri07-6  07  02  05  04 


o 

selector  ; " 
sv7itch  n 705  posl 
’’supply'^ 

’'off” 

“volunte*'  »j^a3iirec 

2l-^  curre 

^ J ter  Bating 

Oto  ~08  0>  current" 


to  the  con^on  banel  6f  both  receivers 


Ftg.  ochematlG  diagram  of  ths  auxilllarv  r»celv&£ 

~ fot  ooiitrolllng  the  fflobila  rMlo  coTOmunicattoa 

unit. 

The  selection  of  the  auxllli'jry  receiver  coaimuaication 
channels  is  performed  from  thi-  receiver's  control  panel  by 
merely  pressing  the  push-button  selector  switch  button  of  the 
respective  channel. 

The  receiver  supply  circuits  are  switched  from  alterna- 
ting current  to  direct  current  (depending  on  which  primary  power 
source  is  avilable)  by  means  of  the  appropriate  el,ct 
switch  on  the  auxilllary  receiver  panel.  The  receiver  vacuum 
tube  anode  , screen  grid  and  filament  voltages  are  checked 
vith  the  voltmeter  which  is  built  injro  the  common  panel 
Of  both  receivers. 


..r-ee 


P a 


. - -tfl' 


■I 


2*  The  aiiAXilliary  receiver  aontrol  unit. 

The  schematic  diagram,  Th€?  au^illiary  receiver  control 
unit  enables  one  tos 

1,  switch  the  receiver  supply  circuits  according  to  the 
primary  pc^’er  available  (alternating  current  cr  direct  current). 

2,  Select  any  of  the  foar  pretuned  and  fixed  receiver 
communication  channels. 

3,  Connect  one  or  t^o  sets  of  headphones  to  the  receiver 
output  and  to  control  their  volume .The  schematic  diagram 
of  the  auxilliary  mobile  receiver  radio  communication  unit 
receiver  control  unit  is  given  by  figure  3-23. 

Three  cables  lead  from  the  unit  : to  the  distribution 
cabinet  , to  the  converter  PY-45A  and  to  the  rectifier  BCH~2 

The  cable  coming  irom  the  common  panel  of  both  receivers 
is  connected  to  the  lO  -contact  connector  701-6. 

A tv/ in  conductor  cable  fromthe  rectifier  BCH-2  is 
plugged  into  the  t«in  jack  P703-3* 

The  receiver  supply  pov^er  is  connected  by  means  of  *vhe 
selector  s'^itch  705.  The  relay  701  is  used  for  starting 
the  converted  and  the  resistor  R701-2  is  a compleraenta- 

ry  resi^^tor  of  this  circuit. 

■When  the  receiver  is  po’^ered  from  the  BCH-2  rectifier  , 
t*he  dropping  resistor  n707  is  connected  into  the  receiver 
anode  circuit  and  the  0,25  asip.  fuse  3701-2  is  also  connected 
In  this  circuit  to  protect  the  anode  supply  source  against 
short  circuits. 

The  pilot  lamp  701  sign  the  connecting  of  the  supply 
source?  the  resistor  H705  if*  ihe  circuit  is  a dropping 


sistor. 


The  signal  volume  In  the  headphones  plugged  into  t 
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Jacks  704-3  70^-4  Is  controlled  by  mean®  of  the  po- 

tentiometer 1706. 

The  selection  of  the  desired  communication 
channel  is  accomplished  iby  the  four-^push-buttcn  selector 
s^4?itch  704. 


T?ip;.  1-24,  4uxilliarY  receiver  control  panel  Reneral vie^^J. . 

Design  features.  The  control  ^nit  is  designed  in  the 
form  of  a rectangular  cabine  vJith  all  of  the  components 
mounted  on  its  front  pan^l  , right  , left  , and  rear  'walls 
(see  fig.  2-24). 
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CHAPT:igR  4 ■ 

ttiM.  antenna  feeder  eauipm^ant. 

£^j.^,J:ele.'?CQplc  | 

^ ...  • . 

The  ant<?‘nna-.f#f^aer  equipment  ia  uaed  for  the  transmission  ; 

of  the  electromagnetic  anergy  ^ generated  by  the  transmitter  , to  ; 
the  antenna  and  for  Its  radiation  Into  the  atmosphere  as  i^ell  ! 

for  reception  of  electrpmagn-^tle  energy  from  the  atmos- 
phere and  Its  conduction  to  the  receiver  apparatus. 

The  antenna-feeder  equipment  of  the  type  FAC-YKB  radio 
communication  on  uhlt  consists  of  the  antenna  , high  frequency 
feeders  and  matching  and  compensating  circuits. 

For  air  plaine  and  ground  communication  the  radio  communi- 
cationuBit  is  equipped  three  types  of  antennas  the  all- 

directional  antenna  for  the  main  communication  (cone  and  disk 
» the  directional  antenna  for  the  main  comkunicatica,  sad 
the  all-directional  antenna  for  the  auxilliary  receiver. 

For  most  efficient  radio  communication  unit  operation  the 
directional  or  ail-direetlonal  aialn  ccominication  antenna  is 
mounted  16,5  meters  above  ground  (with  the  toiler  fastened  to 
the  radio  van)  or  16  meters  ( Vtlth  the  tower  standing  on  a supporting 
platform  on  the  ground)  above  ground.  A set  of  guy  cables 
belongs  to  the  to^^^er  . 

The  all-directional  auxilliary  receiver  antenna  is  mounted 
on  the  eeof  of  the  radio  van.  ji 

■ I 

The  electromagnetic  energy  is  transmitted  fro®  the  trans- 
mitter to  the  antenna  and  from  the  antenna  to  the  transmitter 
by  high  frequency  assymmetrical  (coaxial)  feeders  made  up  df 
■grade  PK-6  cables. 


The  tvmBltlQtx  from  the  symmetrical  transmitter  output  to 
t^b#  assymmetrical  f^®der  PK-6  Is  accomplished  by  a band 

gymmettriaatioD  by  a Mide  ban€  gymmetriaation  unit. 

The  connection  of  the  PK-6  t>f»aer  to  the  directional 
antenna  , ^^hich  has  a symmetrical  inpat  , is  accomplished  by 
means  of  a tuned  symmetrizatlon  unit> 

The  feeder  is  connected  to  the  all  directional  antenna 
(cone  and  disk  type)  by  means  of  a matching  transformer. 

The  radio  communication  unit  receivers  and  the  auxilliary 
receiver  antenna  have  an  agyymetrical  input  and  therefore  the 
the  feeder  Is  directly  connected  to  them. 


^■»2,.Hi^h  frepir'ency  feeders^ 

For  effecient  operation  of  the  ultra  shorr.^’ave  radio  com- 
munication unit  the  antenna  must  be  as  high  above  the  ground 
as  possible • The  high  frequency  and  the  ultrea  high  frequency 
electromagnetic  energy  is  transmitted  from  the  trans- 

mitter to  the  antenna  by  means  of  a conductor  line  the  to- 
called  feeder  line  , or  simply  the  feeder^ 

The  feeder  line  should  not  distingguish  itself  v?ith  a 
inark<*d  antenna  effect  , 1 . e.  It  should  not  radiate  or  receive 
electromagnetic  energy  : the  energy  losses  in  the  feeder  line 
should  be  small. 

The  magnitude  of  the  load  on  the  end  of  the  feeder 
considerable  effects  the  opTaticn  of  the  feeder  line. 

It  effects  the  feeder  input  impedance  , the  travelling  ^'ave 
ooeefficient  "KBB”  , th»  efficiency  coeffeelent  "K  " and  thus 
the  operation  of  the  radio  communication  unit.  ^ or  efficient 
operation  of  the  radio  communication  unit  it  is  necessary 
to  have  a constant  feeder  input  impedance  , and  high  travel- 
ling vave  and  efficiency  coefficients.  Therefore  , the  load 
(antenna)  impedance  at  the 


and  of  the  feeder  should  be  close  to  the  characteristic  im- 
pedance of  the  feeder. 

If  the  antenna  input  impedance  is  not  equal  to  the  feeder 
characteristic  Impedance  , thmntx  it  is  necessary  to  match  the 
impedances  by  means  of  a special  matchiniy  transformer. 

There  are  various  means  of  matching  ant  the  follo’«'ing 
ones  are  used  more  frequently: 

1.  Tvo  impedances  are  matched  by  means  of  a section  of  a 
feeder  ’A?hich  is  conin<“et<®d  in  series  be sen  them. 

The  caracteristic  impedanc'®^  of  such  a matching  transformer 
is  evaluated  by  means  of  the  aquation 

’there  : ==  /7"  (^•1) 

= characteristic  impedance  bf  the  feeder  im  ohms 

= input  impedance  of  the  antenna  In  ohfis 
This  methode  1®  used  ^hen  the  load  (antenna)  input  Impedance 
is  real  , but  is  magnitude  differs  from  the  characteristic  im- 
pedance of  the  feeder.  This  matching  method  is  used  in  the 
PAC-YKB  radio  coffimunlcatlon  unit  for  matching  the  input  im- 
pedance  of  the  ail  directional  (cone  and  disk  type)  antenna  to 
the  characterlstlefe  Impedance  of  the  feeder. 

2.  Matching  by  means  of  an  open  or  short  circuited  closed 
loop  (section  of  a feeder)  'Which  is  connected  In  parallel 
to  the  feeder  at  a certain  distance  from  the  antenna.  The  langth 
of  the  loop  and  the  distance  of  the  place  of  its  connection  from 
the  end  of  the  feeder  Is  determined  usually  experimentally 
(the  length  of  the  shorted  loop  is  approximately  a quater  of 
the  of  teh  wavelength  and  the  place  of  connection  of  the  loop  is 
one  fifth  of  the  wavelength  from  the  end  of  the  feeder). 

This  matching  methode  Is  used  when  the  load  Impedance  la  a 
' complex  quantity  , i.e.  when  It  consists  of  a real  and*,  an 
Imaginary  component  (oapasltive  or  indue 
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For  transmission  of  the  electromagnetic  energy  from  the 
transmitter  to  the  antenna  and  from  the  antenna  to  the  receiver, 
the  raclio  communication  unit  uses  a mo^ixial  feeder  grade  PK-6  , 
The  reason  for  using  the  PK-6  cables  in  the  radio  comu- 
nicatlon  unit  are  as  follow ss 

First  of  all  on  account  of  the  all-directional  (cone  and 
disk  type)  antenna  (radiator)  ^hich  id  the  main  antenna  for  air- 
plane communication, 

second  af  all  because  the  antenna  and  feeder  used  in  the 
PAC-^:B  radio  communication  unit  approximately  the  same 

characteristic.  Impedance  and  finally, 

third  of  all  on  account  of  the  convenient  use  of  the  cable 
and  it®  low  lose€»s. 

The  grid  PK-6  cable  impedance  is  equal  to  50  ohms  , the 
attenuation  is  6 nepers  per  kilometer  , the  dtometer  radio 
D/d0i  2*3  , the  wavelength  shortening  from  /“  is  1*5* 

The  radio  communication  unit  is  equipped  with  two  feeders 
(one  thirty  meters  long  and  the  other  one  twenty  meters  long) 
for  feeding  the  main  communication  line  antenna  and  one  feeder 
(5.8  meters  long)  for  feeding  the  auxilliary  receiver  antenna 
(se^  the  radio  communication  unit  connection  schematic  diagram 
in  the  appendix).  The  thirty  meter  feeder  is  the  main  antenna 
feeder  and  the  twenty  meter  feeder  is  an  extentlon  which  is  used 
only  in  extreme  eases  ( in  such  cases  both  of  the  feeders  are 
connected  in  series). 

The  thirty  meter  feeder  attenuation  is  0,l8  nepers, 
Figure  4-1  shows  the  dependence  of  the  feeder  (grade  PK-6 
cable)  efficiency  coefficient  K on  the  travelling  wave 
coefficient  K and  on  the  attenuation  (for  feeder  lengths 
i-20  , 30  , §0  and  80  meters). 
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Fii?.  Tbe  elTicl^ocy  coefficlf^at  i function  of  the  tra- 

velllner  coefficient  and  the  l#ngtir"Qf  the 

eabl^ , I 

Frosi  th^  carve of  figiU'err^  'i—l  it  is  evident  that  the  la  .-crease'  ^ 
of  the  efficiency  coefficient  vith  'th^  increase  of  th»  tra- 
velling VfMve  eaefficient  K S la  the  sii)."5iif'r  thf»  longer  the 
feeder  and  the  greater  the  attenaation  Is,  Viiith  the  FAC-YKB 
radio  communicatloa  unit  the  travelliag  %vave  coefficient  K B 
of  the  feeder  rsust  not  be  smaller  tmn  50%  * Iba  efficiency  co- 
erflclent  of  the  thirty  met*r  long  t>»6«r  1?  bef^eea  64  and  i 

bb%  ,l.e.  in  oth«r  words  , that  32  to  3S«  of  the  transmitter  out- 
pat  is  lost  in  the  feeder  when  operating  in  the  ccemunleation 
range  (100  to  150  Me.). 

Special  equipiEent  , the  so-called  SYmggtp.iratlon  equipment 
is  used  for  transition  fro®  the  symmetrloBl  transmitter  output 
ana  from  the  sytimetricalantennas  to  the  assysEetricai  feeder  I 

(cable). 

A simple  type  of  symmetriaation  apparatus  is  a fld?tep  *ai£ 
enclosing  cylinder  Khlch  is  used  in  the  PAC-5fKB  radio  communl 
cation  unit  for  transition  from  the  feeder  to  the  symmetrical 


airectioQ^l  ant^nn'i  t'iga  4-2 \ 

This  symm^trlzatlon  unit  consist,  of  atx  ...itlonal  quafr 
•save  grounded  ecdield  placed  above  the  outside  of  the  coaxial 

feeder  sheet  slth  the  bottom  of  th*  additional  shield  connected 
to  tbi*  t>e6©r  ©heatti. 

The  purpose  of  this  enclosing  syiinder  1=  tc  preventi  the 
current  generated  on  the  inner  surface  of  the  feeder  sheetb  to 
branch  out  to  the  outer  surface  cf  the  feeder  sh-ath  at  the  end 
of  the  feeder  . The  outer  f<*«der  surface  and  the  Inner  surface 
Of  the  enclosing  cylinder  from  a pert  of  a coaxial  short  elpcat 
Ited  resonant  line  of  a length  «quai  to  -s  quater  of  the  wavelength 
(see  fig.  4-2). 


Fig.  4-2.  Quater  wavelenirtb  enclosing  cylinder. 
v^'bere  the  enclosing  cylinder  1^?  connected  to  the  feeder  f the 
standing  T^ave  voltage  v»ill  be  0 and  the  current  at  its 
aiaximum  and  at  a distance  ^ quater  i^iavelengtii  from 

the  closed  and  (at  the  points  and  the  voltage  "/;ill 

be  at  Its  maximum  and  the  current  ^ji?ill  be  0,  l^herefopw  , the 
Input  impedance  bett^'cen  the  points  "•  and  (see  fig.  4-2.) 

^111  appear  to  be  infinite  cannot  branch  out  .from  the  inner 
surface  of  the  feeder  siieath  to  the  outer  surface  and  to  the  ante 
, i.e.  comnlete  avmaiatry  in  feeding  the  antenna  U accom- 
plished . 

The  symmetrisation  equipment  outputio  the  asymm®  trie  _ 
coaxial  fe^^der  is  described  above  in  chapter  2. 


h.-k.  All-dirffctio.nal  - th-  con<s  ^±--m  t-.rn«  ' 

the  ro^  type , 

la  '-^Idth. 

'"^he  broma  Mnd  '^itenn^  ^hlc?i  .^nalatain^  its 

paramater  (th-  radiation  aiagram  , inrat  I'lsp'^d anca  .^nc.)  ^ith 
In  a saffielentlj  ^/tide  hand  '^Itbout  any  ad , 

These  radiator^  are  charaeterlsrttezed  bj  large  dl  imters  and 
various  design*^  eonfuratlonSa  rh-^  use  of  the  l-rge  diaiBetyrs 


reduces  the  inductance  and  ineres 


apacitanee  of  the 


radiator*  is  a result  of  this  a broad  baud  raoi^^tor  has  a 
considerabl'^  flatter  input  Ispedancc  curve  j -'^hich  cnarige® 
only  nightly  \vith  a.  ehang:e  in  frequency  ana  this  assures  the 
possibility  of  a:atchiag  this  impedance  with  the  feeder  cbarac-  ■ 
teristic  impedance  and  enables  normal  transmitter  operation  within 
the  given  i\requency  range  , without  special  adjustments.  The  type 
F4C-aKB  radio  communication  unit  uses  two  all-d  irect  Ion Cil  broad 
band  antenna  (with  a circular  pattern): 

1)  the  cone  and  disk  type  and 

2)  trie  rod  type  for  the  auxiiiiary  receiver. 


2.  The  cone  and  disk  type  anteMa.. 

The  cone  and  disk  type  antenna  is  used  primarily  for  air 


plane  communication • 

The  antenna  is  a.  vertically  polcrized  half-»way  assymetrl- 
cal  wide  band  radiator  of  the  cone  and  disk  type. 

The  schematic  diagram  of  the  cone  ?^nd  disk  type  r^idlator 
is  gxv^n  by  figure  ’4-3. 

This  radiator  consists  of  M2  components  which  are 

Insulated  from  e^ch  other.  The  first  component  consists  of  a 
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(1)  i>ilth  a rod  (2)  , and  thf  other  component  consists 
r>f  ft  wetal  coae 

The  Kigh  frf'quenay  voltage  , ^hich  feedc  the  radiator  by 
means  oi  the  chRXiai  (4}  j i?  applied  to  the  points  "a" 

and  " " via  the  s itching  transvcrmer  (5)  vhich  is  placed  co- 

axlllly  insicJ©  th^‘  eone. 

The  cone  "nd  disk  type  radiator  Is  actually  a reshaped 
syffiRstric-al  baif-'.jay  r'dlitor. 

The  reshaping  of  oen  radiator  half  into  the  ooaa  shaps 
results  in  s.  good  input  impedance  band  vldth  eharaeteristir 


results  in  s.  good  input  impedance  band  vldth  characteristic 

The  reshaping  of  the  other  radiator  half  into  the  disk 
shape  results  in  a reduction  of  the  antenna  dimensions. 

The  vertically  polorized  cone  and. disk  shape  antenna  Is 
conveniently  fed  hy  means  of  an  asSTOmetrlc al  feeder  (grade 


PK-6  cable) 


rouffistance  is  one  of  the  main  advantages 


of  this  type  of  an  -inteana, 


kjg.  4-1.  Sahematia  dtagram  of  the  cone  and  disk  type,  rad iatort 
1.-  metal  disk  : 2^  holder  : 3-  cone  ; b-  coaxial  feeder  j 
5“  matching  transformer. 

The  value  of  disk  and  cone  type  radiator  input  impedance 
real  component  varies  with  the  band  wMi  width  from  itS 
80  ohms  and  the  Imaglntry  component  value  is  Insignif leant. 

This  enables  us  to  isstetobtaln  a travelling  wave  coefficient 
RSa  smaller  than  0,6  in  a feeder  with  a characteristic  impedance 
50  ohms. 


.|  The  travelling  coefficient  K B somev^hat  improved 

by  means  a quater  ^ratcblng  trari^^forTR'^r  %'hlch  !«  an  ex- 

tension of  the  ieedar,  .iha  cnar':ict'".»rl*’‘ t Ic  Iffipf^dance  of  this 
transformer  la  c4t«rmined  experimentally  and  is  approxlaately 
: 60  ohms. 

'?he  antenna  radiation  pattern  in  th»  horizontal  plane  Is 
all -directional  , l.e.  the  field  strength  created  by  the  antenna 
is  Indepedent  of  the  direction  in  the  horizontal  plane. 

In  the  vertical  plane  the  radiatHKion  pattern  in  similar  to 
the  radiation  pattern  of  a half  vay  radiator. 

The  antenna  conslgts  of  a metal  disk  and  a cone  vlth  a 
Batching  transfoDBer  Jinside  the  con®  (see  fig.  k~h) 


ll«.  4«4.  The  cone  ?ind  disk  type  antenna  (general 

to  reduce  the  ’4ind  resistance  of  the  toi>ier  the  cone  is  made  of  brass 
tubes  uniformly  dlertlbuted  around  its  surface. 

These  tubes  are  fastened  at  the  apex  of  the  cone  to  the 
Opper  outer  part  of  the  transforffier  tubing  by  means  of  resilient 
'»roaae  straps.  The  bottom  ends  of  the  tubes  are  connected  to  the  brass  * 
of  the  cone  base  by  means  of  elbow  flttlne?  an<»  the  base  tp- 
are  connected  to  a movable  sleeve 


on  the  lever  part  of  the  transformer  tube.  On  the  olrcu«ference 

of  th®  cone  tnatal 

Such  a deslgnjja  of  the  cone  enable®  it®  collapsing  (like  an 
umbrella) • 

Tho'  matching  trfe??fcrmer  a section  of  a coaxial  Hm 
¥lth  a characteristic  impedance*  of  60  oh^«  ana  Its  Is  an 
extension  of  the  feeaer  : the  transformer  length  1®  approxi- 
mately a quater  of  the  a^*rage  length  of  the  is?a^e  band. 

Inside  this  transformer  Is  a braes  rod  ¥hlch  is  held  In 
place  by  li  ceramic  i.nsuIntor  at  the  upper  end. 

A duralumin  raaiator  disk  is  f^astened  to  the  end  of  the  rod 
^4hich  protrudes  from  thp  transformer « The  disk  is  easely  re- 
movable from  the  cone  and  transformer  (by  uneore^’lng) . 

The  bottom  and  of  the  transformer  is  finished  off  ^Ith 
a special  connector  for  attachement  to  the  feeder  connector. 

The  antenna  feeding  volt age  Is  led  along  the  inner 
feeder  conductor  thro?jgh  the  central  rod  of  the  tranefoemer 
to  the  dirk  | and  along  the  feeder  sheath  and  outer  transformer 
tfrbe  to  the  cone . 

The  radio  communication  unit  is  equipped  ^Ith  tv?o  antenna 
af  the  cone  and  disk  type;  ed  operating  one-  and  a spare  one. 

The  cone  and  diet  type  radiator  (antenna)  is  fastened 
to  the  telescopic  tc^^er  by  means  of  a special  bracket  '^ith  be- 
longs to  the  toverequlpment. 


% The  auxilliary  recei:y 


typeantenr 


^’he  auxilliary  receiver  antenna  is  a quater  ^’ave  ver- 
tlcftllypolarl2«d  rod  radiator  vlth  a oountrrbalance  (see 
fig.  1^-5). 

The  antenna  Is  Instal  led  on  the  roof  of  the  radio 
^an  by  means  of  a through  bushing  installed  in  the  roof. 


fitt.  Behaatatic  " 

1-  quater  wavelength  j5*adlator  rod  ; 2-  inner  contaet 
through  huehiog  ; 3-  housing  of  the  through  bushing  s coun- 

ter  bailee  coiaductor  f 5-  coaxial 

A ^ ffr»#*ater  diameter  to  lengtfa  of  tfee 

As'-  a resalt  of  a relatively  • 

«idth  - iopot  impedance  cha- 

foi  ratio  a better  antenna  band 
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borUontal  plme  radiation  pattern  of  an  antenna  is.  tbe 

sasi®  thet  of  cone  ana  disk  type  antenna  , ali-direc 

tional. 

From  figures  W5  it  is  evident  that  the  quater  i^ave  rod 
is  an  ^^xrentioia  of  the  iriner  feeder  CQnducto.r  frora  tbs  FK-6  ca- 
ble .ihe  ieedre  sheath  Is  connected  t-o  the  count balance# 

The  input  itipedance  of  such  an  antenna  is  a.pproxi- 


mately  25  ohxas. 


The  gre'-’-t  cabli=>  h.as  been  chosen  .for 


convenient 


matching  of  its  eharHcteristic  impedance  to  the  input  Impedance 
of  tbe  receiver#  Its  characteristic  Impedance  Is  appro2Cima- 
tely  50  ohms  # 

Tbe  difference  batvieen  the  antenna  input  imped anc^a  (approxi- 
mately 25  ohms)  and  tbe  feeder  characteristic  impedance  (50  ohms) 
does  not  materiiaily  effect  the  operation  of  the  auxilllary 
receiver. 

As  a result  of  this  there  la  no  need  to  use  s special, 
matcing  unit  and  the  design  of  the  rod  type  mtenna  is  not 
complicated# 

The  qatter  'wave  rod'  is  made  of  a 70  mm.  dlamete.r  by  73-0 
mm#  long  durakuadn  tube  . ,v-^ 


fs: 

i 


ra<^t#*ristie  - is  obtained. 


of  thf^  Ion, 


The  conlc-'ii  »nd  ci^  tbf»^  . 

. u.  xne  roo  15^  -^^^tacned  to  the  inner  ' 

through  burning  co:,ductor.  r.-  counter  balance  Is  designed  m the 

shape  of  four  rays  ^hich  extend  froK  the  holder,  I'he.e  rays  are 

straps  aiounted  on  the  root  cf  the  radio  van. 

The  length  of  th-se  straps  in  approximately  a quater 

of  thf^  longest  -’vav-^  the  b<>]n^  ^ ^ . 

■ , vvoich  is  very  important  for 

improvecS  opr^tion  of  tb«'  intenna, 

the  auxllli.ry  r«eiver  run  along  the  left  ^ all 

inside  the  radio  van  and  is  connected  to  the  connector  in  the 

roof  of  th-  van.  The  inner  jack  of  the  roof  connector  i?  mn 

extension  of  the  inner  conductor  an^l  the  outer  patt  of  the 

connector  is  a part  of  th*  through  bushing  hodero 

Tha  inner  throught  bushing  conducter  is  fastened  in  the 

bolder  by  a ceraoilc  Inaulator;;  the  hoiider  is  perraanentiy  moun* 

ted  In  the  radiO'  van  roof. In  03^e  when  Ih®/  radiator  is  taken 

do^in?  th^  J^PP'er  part  of  the  through  bushing  is  covered  i^ith 

a gla.ss  cap. 

The  va^e  channel  type(YAGI)  dlr^^ct tonal  antenna. 

1«  Oen«^ral  directional  antenna  Information,. 

The  short  length  of  the  ultra  short  waves  allows  to  at- 
tain , with  relatively  small  antenna  dimensions  a high  degree 
of  directional  r^^:?iatlon  ^ i.e.  the  electro  magnetic  energy  Is 
radiated  preferently  In  one  direction. 

Directions!  antennas  are  used  In  r®dlo  cummunlcatioa 
between  two  stationary  commaniem ting  stations  , during  directi- 
onal eomiaunlcatioii  in  navigational  service  and  in  all  kinds  of 
radiolocating  apparatus. 

The  direct lon'-.l  entenna  have  a xaii  whole  auBa»r  of 
aclvantages  as  compared  with  the  all-dlr«ctlonal  anteanae  such  asj 
1;  The  radiated  energy  *s  used  by  far  aore  econoalciaiy 
siaoe  It  is  directed  under  a small  angle  to  the  other  commutnl- 
station  , as  a result  of  which  It  Is  possible  to  cover 
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greater  distances  with  a smaller  transmitter  pfewer. 

2.  The  interference  from  other  transmitter  from  other 
transmitter  and  the  atmospheric  and  industrial  dlstorbancces 
are  greatlyredueed  at  the  reception  location  , since  the 
directional  antenna  is  selective  in  a given  direction  both 
sending  as  veil  m vben  receiving. 

In  the  meter  band  the_airectlonal  antenna  nr 

,11151)  type  also  called  the  **Director  Antepna»« 
is  used  most  frequently.  This  antenna  consists  of  a number 
of  paralel  radiators  about  a balf-vave  length  long  , space# 
inone  plane  in  the  direction  of  the  maximum  radiation, 
one  of  the  radiators  is  excited  by  the  transmitter  (the  active 
radimtjfer)  and  the  rest  of  the  radiators  (passive  radiators)  are  »x 
excited  by  the  electromagnetic  field  of  the  active  radiator. 

The  passive  radiators  are  divided  into  two  groups  , tboss 
%^hich  reflex  the  energy  in  a given  direction  ^^tfae  refleetors 
and  those  ictXk  lihlch  direct  the  energy  directors 

0sually  only  one  reflector  is  used  , since  the  use  of  se- 
veral ref^lectors  complicates  the  design  and  does  not  render 
any  apparent  advantages  in  comparison  to  a single  one.  The 
number  of  directors  is  detenained  in  relation  to  the  ampli 
fylng  ability  of  the  antenna  , the  antenna  ampliflcati  on  coeffi 
cient  vith  an  incressing  numlser  of  directors. 

The  distribution  of  the  radiators  is  given  by  figures 
W6,  The  distance  between  the  antenna  radiators  and  their 
leagth  Is  determined  experimentally  la  sych  away  as  to  obtain 
as  l^rrow  a pattern  as  possible  In  the  direction  of 

the  dlradtors  - thensalor  lobe  - with  alamlnlum  side  and  back  j 

and  iiilBor  lobes.  This  corresponds®**  to  the  greatest  anteana  i 

aapllflcatloa  la  the  direction  of  the  maxlmom  of  the  major 
flobe, 

fhe  principle  of  the  directional  antenna  of  the  “wave- 
ohaaael  type  leads  to  the  folleslng. 


l.Tbe  bet^.en  the  refleetor  aad  the  active  radiator 

and  Its/leagth  mast  be  such  that  the  field  created  by  the 
reflector  in  the  Section  of  the  directors  ^liibe  m 66ase 
vlth  the  field  of  the  other  radiators  , and  the  field  created 
by  this  reflector  Is  m the  aU,.  parallel  direction  « ill  be 
out  of  £M£S.  i>*ith  the  field  of  the  other  radiators 

This  ¥ay  the  electromagnetic  field  In  the  direction  of 
the  reflector  is  'Seakened  and  in  the  direction  of  the  directors 
is  strengtened  - this  direction  la  the  antenna  direction. 

Therefore  the  phase  of  the  reflector  current  must  lead  the 
active  radiator  current  phase  , %-hich  actually  takes  place  vhen 
the  length  of  the  reflector  Is  somewhat  longer  than  a half  wave 
length. 

2.  The  length  of  the  directors  and  their  distribution  Is 
selected  In  such  a way  , that  the  field  created  by  each  one  of 
them  will  be  In,  phase  with  the  field  of  the  other  radiators. 


yig.  4-6.  SeGhematic  diagram  of  the  wave  "channel"  (Y.4GI) 
tvne  directional  antenna. 

Thus  the  current  in  each  director  must  lag  in  phase  with 
respect  to  the  current  In  the  preceding  radiator.  This  condition 
Is  fulfilled  when  the  director  length  is  somewhat  sfappteE 
then  a half  - wave  length. 

The  final  resultant  fttaS  field  is  considerably  streng- 
tened la  the  direction  and  the  antenna  radiation  in  this  direction 
Is  at  a a mazlmum.  In  other  directions  the  phaseon  the  field  strength 
Created  by  the  IndividuM.  radiators  varies 


and  th«  resulting  .field  decreases  , figure  4-7  shows  a charac- 
teristic radiation  pattern  of  the  "wave  channel"  rype  directional 
antenna. 

iBhe  wvae  channel  type  diractional  antenna  are  tuned  an- 
tennas y since  their  radistion  pattern  and  their  input  ispedan- 
ce  is  dependent  on  the  operating  wavelength.  In  the  ordinary 
"wave  emhannel"  type  directional  antenna  all  of  the  radiators 
are  dlstribured  at  a quater  wave  length  from  each  other. 


1 horizontal  piine  radation  pattern  of  the 


"wave  channel"  (1*61)  type  directional  antenna 


The  radio  communication  unit  directional 


antenna. 

laportance  and  charactristic  . Four  grountf  communication 
the  type  PAC-YKB  radio  communication  unit  uses  the  so-called 
"shortened  antenna"  of  the  wave  channel"  (YAGI)  type  consisting 
of  five  vertically  polarised  symmetrical  radiators  of  which 
one  is  active  and  four  are  passive  (one  reflector  and  three 
directors). 

The  antenna  is  called  a shortened  because  the  dis- 
tance between  the  radiators  , as  determined  experimentally  , 
are  considerably  shorter  than  a guater  wavelength  and  thanks 
to  this  the  antenna  dimensions  are  greatly  diminished. 

The  respective  lengths  of  the  radiators  and  the  distance 
between  then  togatber  with  the  operating  wavelength  are 
given  by  figures  4-8 

Th.  horUoMU  Pl.».  "*• 

is  ah0vm  by  figure  4-9* 

In  the  direction  of  maximum  radiation  the  coeffeclen 
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antarwa  amplification  in  comparison  to  the  half  wavelength 
radiator  (also  in  comparison  to  the  cone  and  disk  type  radiator 
within  the  operating  wavelength  range  is  within' the  range  from 

2A,tg.2^.7.  The  coefficient  of  power  amplification  In  agreement 
with  this  Is  then  ‘f.S.  to  7.'^, 

Eoie.  The  coefficient  of  field  amplification  is  equal  td 
the  sqirare  root  of.  the  power  amplification  coefficient. 


8 pacing  b$t 


®4iatcTS  anJ  tb 
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With  the  directional  antenna  raised  l6.5  meters  above  ground  I 

the  dependable  conmnication  is  achieved  over  the  distance  of 

^ ■- 

70  kilometers  ^hen  operating  in  an  average  hilly  countryside. 

■ - - , ■ f 

The  antenna  impedance  real  component  is  about  4o  ohms  j 

--  :r' 

and  the  Imaginary  component  is  insignificant . This  enables  | 

; i : ‘ 'T i r 

us  to  obtain  a siificiently  good  travelling  'yave  coefficient 

K B of  not  less  than  0*5  in  a 50  ohm  feeder  then  it  is  direct-  i| 

ly  connected  to  the  antenna  without  any  complimentary  matching  !! 

...  * ; ■ -4  1 

appmilatus, 

1 ■ 
i-i 
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■ - ■ ' !: 
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deslRRa  As  sirs^dy  lasistloiied  t.bo¥s  , t%m  asti^ni^a  cob- 
fists  of  sjrmmstrical  vsrtlcsiliy  polmvlzm^  rmdiators. 

All  raaiators  ar«  located  in  a slngl®  plan-*  at  right  angles  t® 
on®  axis  called  the  back-bone  (see  fig,  4-100, 

The  antenna  amplification  coefficient  and  the  antenna  inpat 
impedance  have  |i®  optimum  values  only  under  precisely  specified 
conditions  of  radiator  lengths  and  spacings  ¥ith  respect  t®  the 
^a^elength.  Therefore  , in  order  to  obtain  asgreat  a coefficient 
of  amplification  and  necessary  input  impedance  as  possible  , it  Is 
necessary  that  the  antenna  Im  tuned  to  the  operating  frequency. 

In  every  case  the  difference  between  the  tuning  frequencies  of  the 
receiver  and  the  antenna  must  not  be  In  excess  of  35  Me. 

The  necessary  of  tuning  has  beeli  taken  into  account  already 
during  the  designing  of  the  antenna  by  placing  scales  on  the  an- 
tenna tuning  elements. 

The  antennm  is  of  the  disassembly  type.  The  main  antenna 

eoBpon«ats  arf*  ; Th»  five  radlatora  of  which  one  Is  active  and 
to  others  are  passive. 

Bach  of  the  passive  radiator  consists  of  two  two  thin 
duralumin  tubes  interconnected  with  a duralumin  bracket  t©  which 
they  are  welded.  The  bracket  has  an  opening  at  right  angles  te  the 

tubes  V 

r;uralumln  plugs  with  heads  on  their  ends  are  inareted  into 
the  open  end  of  the  tubes.  The  body  of  the  plug  has  an  engraved 
radio  eommunleatlon  frequency  scale  graduated  in  megacycles. 

The  plugs  are  movable  within  the  tubes  and  can  be  slid  in  and 
out  to  adjust  the  total  radiator  length  and  thus  to  tune  the 
radiators  to  the  given  frequeaacy.  To  lock  the  plugs  la  the 
sired  Place,  the  tubes  cary  on  their  ends  split  bushings  with  ^ 
Qoupllngnutt  which  have  an  internal  conical  surface  and  thre 

oa  thm  out^r  surface. 


When  the  eour-lins  nat  le  tightened  , the  3pllt  hnthlng  clamps 
the  Pius  and  locks  It  in  place.  The  o„ther  adge  of  the  bushing 
is  used  as  a pointer,  since  the  desired  plug  graduation  is 
brought  in  thsto  jastapoaltion  viith  it  during  the  tuning  of  the 

radta.tor  4 

The  scale  on  the  plug  l«  graduated  in  megacycles  from 
100  to  150  Me.  ; the  graduations  are  for  each  one  megacycle  and 
every  fifth  graduation  is  numbered  , wit  til  iMit  one  gradiatloi 
"100"  marked  only  In  the  last  two  digits} for  axample  , the  gra- 
duation 06  correspondends  to  a frequency  of  105  Me.  , the 
graduation  4c  correspondends  to  l4o  Me., etc. 

The*  radiator  brackets^  have  eogravei  numbers  , 

»i2ft  ^ H3ft  ^ aependlog  on  tbe  number  of  tbe  radiator. 

The  pasaiw  radiators  are  assembled  ’Jlth  their  ©- 
peninga  on  the  duralumih  tubes  , the  so-called  backbone.  The 
radiators"! **  5 "2"  , and  "3^^  ^-re  assembled  on  a 1150  mm.  long 
tube  ^ the  so-cm!fied  director  backbone  and  the  radiator 
is  assembled  on  a 530  mm.  tube  called  the  reflector  backbone 
4 flat  strap  is  screwed  to  each  of  th4se  tubes  al- 
most along  theim  entire  lengths  and  the  brackets  have  a sui- 
table cutout  in  their  openings  for  this  strap.  The  strap  as- 
sures the  proper  placing  of  the  radiators  on  the  tube  and 
serves  as  m guide  when  the  radiators  are  adjusted  along  the  tube 
Since  thi  tuning  of  the  antenna  does  not  consist  on- 
ly of  adjusting  the  necessary  radiator  lengths  , but  also  in 
adjusting  the  spacing  of  the  radiators  , therefore  the  radiators 
backbones  have  engraved  scales  of  the  radio  eommaualcatioa 
frequency  range  graduated  in  megacycles  , and  the  brackets  of 
these  radiator*  have  on  one  side  small  rectangular  cutouts. 

The  radiator  are  assembled  on  the  backbones  in  such  a way 
that  the  edge  of  the  cutout  will  agree  with  the  proper 

graduation  on  the  fical«. 
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h,  „.l.  1,  8rMu.t.a  1„  . 

t6.  sr»i4.tlotia  M.  in  2 Me.  ' ’ 

V ry  lentft  Me.  Quisb©r<^a 


ZljU...*t-lOt  Thr_.!'v)ave  channel"  (Yagl)  tvp«. 

a.o>enjtiE(gen#ri^  ^ 

To  ensure  th^  proper  msembly  of  the  antenna  , the  number 
of  the  radiator  i^hich  belongs  to  the  respecti’^e  position  is 
angrmved  near  at  seale  ©n  the  bmckbone. 

Both  backbones  are  eoaa^eted  to  each  other  by  a cross 
bracket  nmde  of  die  east  silumin  into  ^hich  the  mre  asse®- 
bled  from  opposite  sides. 

, This  eross  bracket  also  carries  the  actise  radiator  and 
the  symmytTizaticia  unit  (see  fig.  4-ii) 

The  active  radiators  is  symmetrical  and  resembles  the 
passive  radiators  with  that  difference  that  i^lth  the  passive 
radiators  the  two  halves  are  connected  together  with  a bracket  , 
’Whereas  with  the  active  radiators  the  two  halves  remain  se- 
parated and  at  their  ends  are  equipped  with  a coupling  nut  by 
^hioh  they  are  fastened  in  tHhe  same  plane  with  the  passive 
radiators  to  the  bosses  of  the  cross  bracket. 

The  bosses  to  which  the  active  rsdimtors  are  fasrened  are 
ijasulated  ind  therefore  the  active  high  frequency  radiator  is 


completely  insulated  from  the  cross  bracket  and  from  the  rest 
of  the  a0Ktenna, 

The  symmetrical  active  radiator  is  fed  by  mean-  of  a co- 
axial  feeder  via  a symme tlrizat ion  unit  ^hich  utiilezes 
an  encloelag  cylinaer  (see  fig.  4-2), 


..i.rangltlon  section  ¥itb  the  ^yMmetrization  unit 
M^Ll!2£,„.^gt.iye  rMlgtor  of  the%av~ehaaQel«  (Yagl ) 
t]gpe._dlrectioaB.l  agtennag  “ ~ 

1-  housing  of  the  bushing  |2-aetive  radiatol?;3-  outer  tube  of 
yhe  symimutrization  unit  (enclosing  cylinder):  4-  inner  tube  of 
the  symmetrization  unit;  5-inner  rod|6-^inular  ringolT  the  sym- 
getrization  unit  (shorting  connection)!  7-30  meter  feeder; 
o-  feeder  connector. 

The  symiaetrization  unit  cdnsists  of  main  parts:  a durs- 
lusiin  tube  (the  enclosing  cylinaer)ana  a piece  of  PK-6  cable 
equal  in  length  of  the  tub*  and  loeated  Inside  this  tube. 

On  one  side  of  the  tube  Is  a connector  ^ the  bousing 
Of  Which  Is  permanently  fastened  inside  the  tube  , and  elec- 
trically connected  to  the  cable  sheath;  the  center  pin  of  the 
connector  is  insulated  from  tlie  bousing  and  is  connected  to 
the  Inside  conductor  of  the  cable. 

'Ihe  other  end  of  the  tube  “^hich  is  fastened  In  the 
through  bushing  and  the  end  of  the  PK-6  cable  extending  from 
the  tube  is  connected  by  the  through  bushing  pins  to  the  ac- 
tive radiator 
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tbs  ian«r  aGOduotlr  of  th«  oabls  i»  coanscted  to  one  half 

of  thft  thi*  cable  ®h»ath  is  connected  tft  the 

otbPT  h -ilf  of  the  rj»bi»tor  (see  fig,  4-ii), 

Rinse  the  -’htenna  reust  operate  within  the  frequency 
range  , the  syaimetrisjation  unit  be  tunable  to  the  epe- 

rating  frequency. 

Therefore  the  center  section  of  the  tube  has  three 
long  j axial  slot;?  syraine  trie  ally  npnoed  around  the  clrcurfiference 
and  pio  PK-o  cable  , inside  the  tub*  , has  its  outer  Insulation 
remc/ved.  froa  the  sheath  is  bare. 

Inside  the  tubing  Is  a uietal  anular  ring  with  may  slide 
u-p  and  down  and  which  electrically  short  circuits  the  outer 
cable  sheath  ’.ilth  the  inner  surface  of  the  tube.  The  annular 
ring  may  be  locked  in  any  position  by  tlghtenlbg  three  screws 
whose  -extend  through  th«  abo^e  '^^ntlon*#  tube  slots. 

The  csnulcr  ring  is  adjusted  during  each  tuning  Of  the 
antenna  tfe??  out^r  of  ttee  1^ 

connettea  f!lectrically  to  tl|p»  Inner  sta.rface  of  the  tuiie  at  a 
quater  vavelength  distaace  from  the  poiat  of  the  feeder  coa- 
nectlGH  to  the  active  radiator.  In  suchs  a ca;»e  the  outer  cable 
jfheath  s^urf^ce  of  the  tube  represent  a quater  ^'aveleugtfe  coa- 
aeBtrie  resonant  line  closei  on  its  end,  ^iith  the  impedance 
at  the  end  of  the  feeder  unusually  high  for  the  given  fre-  I 

queacy.  Th^nk:?  to  this  , prt.ctically  no  branefelng  out  of  the  c 
current  to  the  outer  sheath  of  the  feeder  cable  t.^kes  place. 

Along  one  of  the  three  aximl  slots  of  the  outer  surface  | 
of  the  tube  is  an  engraved  scale  of  the  working  frequency  range 

^’hieh  is  used  for  tuning  purposes.  , 

Under  all  three  sorm  a^ed  for  locking  the  short  cir« 
cultlng  annular  riag  are  square  washers  with  a tsper  on  one  side. j 


fhes«5  washers  (facing  th<»  short-^ave  scale)  are  then 
to  the  graduation  of  the  scale. 

The  -cal-  is  graduatec*  m tnegacycle  from  loo  v . I 

vlth  graduation  of  1 Me.  and  ’.Ith  every  5 Me.  nueberdd.  I 

The  antenna  Is  ®eunt-d  on  th-  tower  by  aeans  of  a i 

special  mmt  m6  a rotmlxl#  hoUmr^ 

k gen'.«*r.al  vlmM  of  th*  mnt^nnsi  fastened  to  the  tovur  1» 
gl^/ei5  by  flgara  k^l2. 


!i;!L5_y-The  telefcoole  torero 
tol^^copl^  to^er  In  for  v^tnlmg  thm  traasmitter 
mat^ma  equipment  to  a height  of  l6.5  meters. 

The  radio  comrsunication  unit  hm??  one  telescopic  tower 
with  guy  cables  (see  fig,  4-13). 
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winch,- 
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Th*9«  ^-ashers  (faolnf  th.  ahorf.av^  scale)  are  tben  aajuste, 
to  the  graduation  of  the  scale. 

The  scale  Is  graduated  m megacycle  from  100  to  150  «e. 
with  graduation  of  1 Me.  and  tnth  every  5 Me.  nuaberdd. 

The  antenna  Is  mount-d  on  th-  tower  by  means  of  a 
special  mmt  ana  a ratable 

k general  of  the  antennsi  festeaea  to  the  to’^Fer  is 

fl^en  by  figara  4«12. 


z^S^f^  i'he  telescotsie  to^er.. 

The  telescopie  to^ar  usea  for  v^Ulmg  the  transmitter 
antenna  equipment  to  a height  of  16*5  meters. 

.ihe  raaio  communication  unit  ha??  one  telescopic  tower 
with  guy  cables  (see  fig.  4«13). 
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first  section; 


TelescOMXC  v. 


tower  (g«»a»ral  viewL 
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The  height  of  ■ the  rai!^6C  ^ith  thf'  air^^ctioG’.i.  or 

all  uirectioaal  antenna  '^•quiptnent  belonging  to  the  raaio 
com-nunication  unit  1b  16  meters. 

of  tne  tov^er  ^*it.hout  the  ?^.ntenna  equip- 
ment is  85  Kg. 

’i'he  necessary  tisie  for  preparing  and  raiseng  the  antea- 
na  is  25  to  ^.0  aslnates, 

ihe...  tov^er  is  designed  for  raislnt  antenna  eauipiB^^at 


The  ^igl5  height  of  the  lowered  tm^v  is  2,6  -meters. 

The  tower  of  the  rtdio  coeiasianictlon  unit  is  mounted  on 
the  chassis  of  the  radio  van.  A possibility  is  given  to  set 
up  the  tower  on  the  ground  for  this  purpose  the  r?adio 
oomiBunlcatlon  unit  is  equipped  'with  pl'^^tfirsi  (base  of  the 
tower)  and  guy  cables  of  the  first  secticn... 


2.  Assembly  of  tow-et. 


The  teleseoplc  tower  consists  of  one  stationarT  section 
made  of  steel  tubing  , ei^bt  moval>le  sections  made  of  du- 
ralumin  tubing  , nulleys  . steel  cabl*^s  and  a__wlncjn. 


^*he  stationary  s^^^etion.  The  winch  is  fastened  to  a large 
restangular  opening  of  the  first  section  (see  figures  ^a-13  and 
4-.l'^*).  At  the  bottom  of  the  first  section  tube  tm:  is  a base,/ 
The  upper  ^*nd‘  of  the  stationary  section  carries  a divi-rlea  si- 
luSiin  east  bracket  bolted  together  into  a single  unit* 

The  movable  section  * The  design  of  the  first  movable 
section  dlff €*rs  from  the  remaining  movable  ones  on  ly  by  the 
fact  that  it  has  a cutout  on  this  side  near  its  base  with  a 
cast  brass  pulley  fastened  to  the  base  (see  fig.  ^-15  and  4-161 , 
To  prevent  the  cable  from  slipping  off  the  pulley  there 
is  a-yoke  mounted  together r with  the  pulley  os  the  shaft  (see 
fiff. 


ihe  :gtgk  height  of  the  low  ered  to'wpr  is  2 A raeters . 

Th^  tower  cf  the  rmdio  comsuriic tlon  unit  it  mounted  on 
the  chassis  of  tne  r^-idic  v:;n.  A possibility  is  gi^en  to  set 
up  the  tower  cn  the  ground  -vna  for  this  purpose  the  rndio 
coRimunica.tlon  unit  is  equipped  with  (base  of  the 

tower)  and  guy  cables  c:'  the  first  .section « 


2,  isstembly  gt*  th>^ 

The  telescopic  tower  corr-ists  of  one  stationary  section 
macS“  of  «fteel  tubing  9 *»i^ht  moraple  sections  riade  of  du- 
ralutRin  tubing  , pulleys  , ^teel-  and  a wineh> 

n‘he  stationary  section,.  The  winch  is  fastened  to  a l-^rge 

restanguiur  opening  of  th»  flr*?t  f;<»ctlcn  (■"»*'•  figure?  WT'  and 
H-lif).  At  thff  bottoa  of  the  flr«t  ■•octlon  tub?*  iss  1"  a baop/ 
ihf!  upp“r  '•nd  of  th?*  .'^tr;tionary  section  carrlan  'i  divided  '?!- 
luaiin  oi'.3t  bracket  bolted  togathar  into  a siiagla  unit. 

The  fflovablw  section  . The  design  of  the  first  sovable 
section  diffeirs  froa  the  remaining  movable  ones  on  ly  by  tbe 
fact  that  it  has  a cutout  on  this  side  near  its  base  'iith  a 
cast  brass  pulley  fastened  to  the  oase  (see  fig.  '’“'S5  and  4 16} 
To  prevent  the  cable  from  slipping  off  the  pulley  there 
is  a-yoke  mounted  togetherr  ■with  the  pulley  on  the  -baft  (see 

fig.  4-17.) 


' ' *4'*'  ’^''t  t 

' i3--i.  - '•■  '.  U-^- 


I the  splice  is  wrappea  / 
eyelet  layers , of  wire 

the  second  splice  is  soldered  through 


j.__.  C:g-Pl/«^ . 


^KCl^PHmpuuhiOCmi) 


4^21  , Essentrlc  vim 


o O o o o o o 


strap 

eccentric  ring 


ig,  h»^2 2 « Coupling  of  ti^omavable  tp¥ ersecttoEis , 


cable  ^ 
spring  — 

ratchet  wheel 
conical  insert 

special  gear3.*'S-^ 
special 

brake  shar^kpi^^ 
^ rum  with  geat  4 


direction  of  cable  notion 
^-Rawl  shaft 

-ES^^^^geai"  1 ' 

-— |]  ..W/^i'onze  wheel  /ring/ 


■'gear  2 N , handle 


EIk.  ^-23.  Diagram  of  : 


the  ^InchjUM^Sl-SS 


O'l 


Th«  design  of  the  r-naining  «ova>,i^  ^ectlone  la  ana 

correjiponds  to  4-.17. 

1,  at-parent  frOB  the  dra^Jing  a ring  !<>  pr.«.ed  on  to 
the  upper  end  of  the  ^.-ctlon  and  to  prev»nt  It  fro®  moving;  it 
is  rlvlted  on  ^'Ith  «teel  rivets.  The  ring  is  used  for  strength 
enlng  the  seotion  In  the  place  where  the  bracket  is  to  be 
mount , 

k vindo^  nt  cut  out  in  tho  r?*iforchlng  ring  and  tho 
Sf^ction*  Thl?^  ’^indo^.v'  is  us^a  for  thi»  cabli^  from  the  in- 

side o(f  the  section  out  to  the  pulley  (see  fig,  4«l8). 

At  the  other  of  the  section  a sllumin  cast  essentric 

base  is  fastened  to  the  bottosi  of  the  section  0 see  fig.  4-17) 

4-l6  and  4-19). 

’The  eccentrlclti^  u^e^j  for  erecting  c space  of  4,5  to 
5 bep'^een  the  to^A-er  section  to  a-llOA’  the  pmesege  of  the 
cables  Tig* 

A double  4 mm.  diameter  cable  is  fastened  Mitb  a bolt  to  the 
bottom  of  the  base  mnd  the  cables  are  placed  in  the  slot  of  the 
essentric  section. 

fhe  cables.  The  cables  are  prepared  in  the  following  man- 
ner; the  ce.ble  is  looped  an  eyelet  and  immediately  next  to  it 
It  is  ^;^rapped  %’ith  a steel  ^ire  and  soldered  ^ith  OC-61  solder 
(fig.  4-20). 

T^ach  and  the  cable  Is  looped^into  m.  eyelet  and  then 
t^flee  lnt^r^4oven.  The  lat^feer  intervemving  Is  soldered  >‘ith  OC-4o  n 

solder. 

Th«  length  of  th<»  eabl*  '^nds  be  «*xaotly  allk».  Xf  tM 

lengths  w*r»  dlffsrsnt  , thsn  only  on»  would  tak-  tb-  load  during 

l*he  raising  of  ths  tower  and  this  might  then  tear. 

j-jt  tntf, 4 ft  rH:®  T*®*?  or  lo^<erlng 

To  ensure  strlght  motion  du^in^  * 

re  .u  . ^nrrl-r  placed  and  fastened 

Qf  the  te>;er  end  ecserlric  snnt.i.“  r y 

^ section  (see  fig.  4-21). 

'lith  a screv  on  the  top  of  eo.cu  -o 


.ccMrl.lty  „r  th.  ,„p  ^ 

«..  «lk,.  ».=  ....r.bll„5  tp. 


ring  ana  th^  baqe  isu^t  face  one  %fa.y. 

A Slot  I.  cut  out  lu  the  ,l„.  or  tu.  Tins  tbrougl,  «l,lc» 

A ,tr.p  putu.,.  ,.c,io„  . „c.p 


ill 


SaxQTBBiwi 


snd  this  =traps  pr-v»nt  relative  moMon  of  the  to^«r  sections . 

Thejijjich.  The  raising  mechanism  is  essemblea  in  a bousing 
covered  Which  a cover  secured  into  It  with  six  bolts  (see  fig. 
4-13).  ?oth  the  housing  and  the  cover  are  sllBain  castings. 

The  winch  mechanism  , whose  schem^-tlc  diagram  Is  given 
on  figure  4-23  , consists  of  the  following  comporaeats! 

1.  \ cr^mck  with  a handle. 

2.  k gear  1 fastened  to  the  «hmft  of  cranlc  by  a key. 

3e  4 fretion  brake  censietinf  cf;  m gear  2 , a bronze 

ring  5 a ratchet  , a disk  insert  5 ? a special  gear  3 , a 

^special  nut  -^nn  the  brf.ike 


bronze  wheel  /ring/ 
gear 

conical  insert  5 
special  nut 


brave  shaft 
key 


Fig . JfcpS 4_.  T-he  winch  fr j ctlpn_22.rgjatj. 

» epeclel  gear  ? hnf  on  itr  hub  on  the  speci-.l  -ersw  nut  side 
a spiral  bo-s  and  the  special  nut  on  Its  gear  3 sW* 
a correefondlng  depression  (see  fit,.  4 

yt,.  „,.r  2 1.  f.t-u.a  tc  th.  .r.A.  .Mtt  uy  o.  . 

the  ratchet  Wheel  , the  disk  Insert  5 and 

key.  The  bronze  ring  5 ^ 

sr-e  en  the  shaft.  The  special  screw  nut 

the  speci^il  3 


\E  ^ : 


QD 


F © 


L © 


laiiaiinniinniiiiiBiaii 


" i'if  So  tG-  I, 


r«3poadlng  in  tnn  i.,  h 

-.1  t(T«  i.Ub  of  tn* 


'OSS  >inJ  th<» 


'■  ppc?. goar  3. 

fora  a nagl,  .nj. 


2M.S>f  thf»  j „ 


Jurlnp  th.. 


tcv. 


iO  lais  to'.er  turc  the  erarik  and  handle  clockwise. 

g-^r  1 transmit  the  t^otion  to  gear  2 and  to  the  special 


screw  nut  which  le  perm.n-ntiy  fan- 


= Md  tc  the  saae  shaft  vlth 


stars  turning  it  bears  against  the  corresponding  .glral  depres- 
sion in  thr  gr-ar  3 rirht.  Chc  gear  3 

by  frctlon  , hrin,-  into  cent  ot  t!,r  dlsi  jr-ert  5 , 
the  rater.?  I wheel  , the  bronze  ring  and  the  gear  2. 

■faturraly  , all  components  cn  the  break  sheft  rotate  In 
one  oiiocticn.  the  gear'  5 ti'  nsait.o  the  motion  to  drur:  k tc 
Which  one  end  of  the  cable  l?  fr.stened  and  the  caj.ie  wound 
on t t h d?'u  cn . 

V' ith  binding  of  thf^  cr’blf*  ento  tbr  drutr.  . lh»  r^l^tng 
or  tbr  rf’cond  tovfvr  "^^'CtioR  takf^p  plac^’  , the  f’tcond  rectlcD 
lifts  thf  thir(5  ofi<»  , thf*  third  one  thf^  fourth  cm-  , #^lc.  As  n- 
r^^ult  cf  thir  ail  tc-Vifr  section*^  are  being  niiault'-in^  cus^ly 

( *-13)- 

The  p of  th‘"'  rs.tchet  vheel  skips  on  the  ratchet  teeth 
as  a rr-i^ult  of  thi^^  a clicking  noise  coming  out  of  the 
mechanism  i-  uau^aiy  haard, 

’“^hen  ‘-vhtie  raising  th**'  toaer  5 turning  of  the  crank 
-^toppe^  ^ then!  force  of  tbe  hand  vhic?b  fict*e.d“  on  ge&r  3 i® 


the  rate 


"by  fDre«  con'^:i.'=’tj.fig  of  : thi*-  of  tbe 

tcr^^T  of  thf*  antei'ina  f^qaipaieni:  fig,  ?.6)  * Tbi'? 

foro^  ^^ill  pr<®^3  on  g^^ir  ’5-  in  th?^  direction  axid  \^ili  not 
ftllo’w  tb*^  g®ar  3 to  61^^ng^.g^  from  th^’  frictional  eoupilag. 

Slrie^^  th*»  tarchot  vill  m clamp«!?d  , it  ^ill  not 

th«‘  brake  aps^mbly  to  rotate  thanks:  tc  th<*-  pa^l  ^bldCi  engag 

go:; 

tb»  r^-tchet  fig.  ^■^-*'23)|  the  rai-*ing 

ri*'Cliani??i5  vill  not  rotate* 


second 
section ^ 

bracket 


pulley 


first 

sectlonx 


cable 


the  force  , we  ight 
/of  the  telescopic 
tower  sections 
which  acts  or 
the  drum  gear 


\§)^gear  3 of  the 

frictional  coupling 
zthe  drum  with  its  gear 
cable  guide. pulley 


26. 


.^..1  -t-  'rhf>  ■:? action 

thf  v^incbj., 

• .K%^  on  th^  'Second  to>'er 

Thr'^'e  cark^^r^  pain'ced  i^ich  ^ 

s --action  for  cbf*eklXl£,  — 

the  neees!sary  height. 

I 4n&  -rin^  correspondends  to  the  raising  of 
The  first  red  marking  ring 
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th**  tow-r  to  « heif'ht  of  15  m.+»r»  fv  ^ . 

= , th»  2£«end  rlaj?  to  3.6  meter, 

and  the  thlxd  ring  to  I6.5  TCet«r'-> 

. !.  1.  .-r,U,.a  to  tot,.  to-..t  onto,  „ 

tl..  atSoM  r.a  rl05  o-rs  , 1...  to  th.  t„gOt  of  i; 

■rc-  hflEht  of  to.  toti.r  toy  bf  ooyvbtr.  fro.  a^6_ts.jL6 

It  1^  «?ufflci»nt  to  .top  turrUn-  th-  f^anv  tL  fu.  , w* 

during  the  lowering  of 

When  lo«-rlng  the  to:«er  , the  crank  le  turned  eoanter-clock- 
vlee.  Ae  a reeult  of  thle  the  ..eight  rotates  mechaaisE  la  the  dl- 
rectlon  opposi  te  to  the  aireotlon  of  the  arro'^'s  oa  figure  4-23. 

A«  is  -aldent  fros  the  dl-grac  , the  special  screw  nut  tooth  on  the 
spiral  boss  rests  against  the  corresponding  tooth  on  the  spiral 
boS'-  of  th-*  resr  hcb  3.  4 crack  o.2  tc  0.4  sm.  will  for®  betweea 
the  special  serevi  nut  and  the  gear  3 (.eee  fig.W27), 

Since  the  g#^m^  3 i^  free  on  the  , It  ^ill  shift  along  ttee 

shaft  to  th<®  left  and  the  frictionsl  coupling  ’'^^illceas® , 

The  gear  3 "*ill  start  to  turn  the  gear  k v^ith  the  drua*  The  cable  \jlii 
start  unreeling  frosi  the  druts.  Simultane  ouj^ly  with  this  the  tower 


10 


GO 


Sections  under  the  influence  of  th*^ir  oi^n  weight  will  start  sliding 
into  each  other  until  their  brackets  meet. 

If  during  the  lowering  of  the  tower  , tue  turning  of  the 
crank  is  interruoted  , then  the  force  , which  acts  on  the  cable 
in  one  un6  the  same  direction  , regardless  wether  the  towerls  be- 
ing lowered  or  raised  , (see  fig*  4—26)  , will  stop  the  weight  and 
the  Winch  mechanism  will  turn  a bit  In  the  other  direction, 
thanks  to  the  ores^jui^e  of  the  teeth  on  the  teeth  of  the  gear 

3 , ^hicb  , as  resait  of  the  action  of  the  Foiral  boss  , bov.s  to 
'■he  right  , a.  frictional  eouplln.?  sill  result.  The  pewl  engaging 
Into  the  ratchet  ■wheel  teeth  (see  fig.  4-27) 


ion  vnii  x)o'»>-r  ^upnlv, 

5rio.J'nrL.J;i-i>t£-.JjX\iiTXS._:i th'»  ocftigr  ■^npolv  ;iinj 

blpck___cn 


r -Qa.a.U!i.ici>:.lion  unit 


v>^®r3d  fror-  the  c?oMle  power 


pi t_  '301^' n on  >=#  t ?.' s.  11. j. r 'a  1th  ■"'  currejit 

f.*p«  = 5s2C;  V g^nf-r "^tor * Tt  r.^y  hf^  pov?*r'?d  fro^  ’?.  thr«?>e  pba^p 

?lt!‘’rnr^tlng  curr<»‘nt  cr  "Fo  V pcv>^r  lin?,., 

h?LOck  i ■ " gr *''r.  thp  radio  corrmfinication  unit  power 


ri.’ppl .If  ■’  i.r  grV''~n  by  riypi'-®- 

vcZt^-p^  froci  t?]-**'  po'ft^T  or  f'ro 


5.r  D^on>^Pt  by 


to  'j. 


peer  -Line 


bn  ■-  0*^1  ble  bc^ 


ppQV^a  rh-»  oripip  . ').nti  f’ror  thoT'*  tc  th-‘^’  byp<"f  6CP*“6B  ^e— 


leniun.  r<«'orj.j 


to  on  either  2 PC  "1  CiV  '^(.C 


; ■'a'!:rj*'ran5fcrr(i»r  ablp 
?tctr>'!n'’fcrmi'rl^’  f^ble 


to  r-frul  •(«  th.*  22C  V "urliy  '■'1th  powor  iin-  veil.  -';*'  flu-tua- 


tlor;  of  ~25f^  to  -*10  f free:  if:- 


r\  V ■f'  ‘"' 


yv,,.  .^el*^rdur,  roctiXliX  ""rrly  tho  ne ers.^-rr  -^ir-ot  curreat 


voltagfs^r  for 


Po>«riiig  ti-o  trm-'pJttor  , ih^  r^-ct-lv^r"  sne:  the 


.,  1 .'■ ' r y ^ 0 u i.  i'  Uje  n t . 


nrnicaticn  urlt  eontalhr  five  rectifiers. 


ibe  radio  ccTrnrnicai 


.)  -liK^  type  3CP-3"  r^Ct.iK-r 


for  po^'ering  the 


n .‘ -f  “ I for  r r'* rin^ . the 
Pcrt-ale  ‘Vpi^  * ' - .-^ 


®ce  i r ■?  nd  th^ 
Z)  a j 


c o n t r ol  a n 1 1 ( B i j f 


oc’^kori.nr  ?a.)i 


supply 


4)  the  typ'®  -1 


^leniue’  recti  ft 


-r  ^or  cri^rpiiip  the 


m 


th^  r^c®l 


’"na  thf!  re- 


not-  control  unit  r-.y  , broi.lc  from  the  reotlfiers  , be  also 
ebt.la-l  from  one  or  tic.storsiie_b^tte£l^  , .,blch  give  26  to 
30  7,  Tb«  rmdic  vm  lishtiag  , th*  pilot  .,  the  eigoal 

lampc  on  the  tovfer  nnd  the  soldering  Iron  mmy  also  be  powered 

fro'TTj 

power  supply  ooasiste  of  the  9C2^::^2._^eti 
tlUL  . the  triermltter  v^ieuutt  tube  fllnment  transformer  hi»rv 
nd  .m  ^te  - 11  ament  transforreer  for  naspiBg  the  vacuuia  tH- 

^"-Itlament  (which  not  shown  in  the  bloefe  diagram). 

.1  he  j^'^P-c5  rectifier  supplies  tbe  transriltter  vacuum  tube 
'U!0d»  , screen  grid  and  control  grid  circuits  as  wellas  some 
nutomntlc  trnnstemesaitter  tuning  cireultg  .mlerlpbone  cir- 


: 1 1 . n J pilot  .1  - ^ > n d :■  : 


H. cur 


the  radio  van 


;!«'  and  coanectlng  n\grmi  in  the  appendix) 


rnrt  from  fil'v^rnt 


iocrtod  in  th"*  If'  ”*r  r?'’rt  of 


tran^fortsers 


^with  alternating 


ui  r^nl:  cbt’-^in^^d  fro?^  th-^  tr  traarformer  block  I 


block  1.®'  ^-uppli?^d  vitb  f20  f tbr*''r ■.ut?'rnatij!i-g  ’ 

ciirr-^nt  from  th*  PCP«6  r«»ctlfif*r  r^tck,  = 

thi®  5 tb^  alt^rr'^tln,-:  earrrnt  brought  In  from  tkm 
BCP-e66  r*'etifi<®'r  tc  tb*  tr’jn?, 'sitter  rack  stlao  pDv»ers  tbg 
trie  motrr  of  th«t  v^acuuin  tub^.. .£4r  cooriag  gyg  - 

tern  and  e ccntrcl  line  r-ctlfirr  which  are  sdeo  located  In  the  »* 
lower  p«rt  of  the  transmitter  rack.  ; 

The  nltermtlng  curr-nt  for  powering  the  ether  radio  J 

eemmunicaticn  unit  components  is  eenducted  froH  the  BCP-66  rec-  j; 


tlfier  to  the  dlsttlbution  cabinet. 


TWO  other  primary  circuits  are 


co0n#ct«?d  to  tfe«  dlstrl- 


^>ution 


■.  2.1 ' f b.., .kif. 


caoiHc...  connects  the  26  V to  ^6  it  e 

V xo  3b  V from  the 

batteries  (the  v*all  unit)  and  th-  ' -torage 

unit;  and  th-  other  one  tjtp*  the  6.3  7 

<fro,  , p„t  Of  tp.  ^ 

.r.  POP  ^ 

«l.ch  o„  ..0  .i..P.po.po„ 

Pin.  curr-nt  p,  Ppoo,,, 

B03-1  charging  rectifier. 

Fro,  th.  d„trlb„„o„  o.b,„., 

curr.„t  , obt.l„.a  fpo.  tb.  ,top,„  b.tt.rl.,  , .,  ..u  „ ^ro. 

. rtotlfl.p  1„  ,B,  ai.trlbhtlob  o.blo.,  prop„  , jp 

consumption  points  , c-nters  etc.). 

The  receiver  may  be  powered  elth-r  from  no  V to  120  V al- 
ternatlng  current  or  from  the  storage  batteries. 

with  the  receivers  powered  by  alternating  current  , the 
^ ^Hnma.tlng  current  is  led  from  the  distribution  cabinet 
to  tvo  m_=2  XHKtt«**iifK  rectifiers  (to  one  via  the  common  panel 
of  th-  receiver  , and  to  the  other  one  via  the  aoxllllary  reoel- 
Vf^rcontrol  unit)  with  supjply  th#  anodes  , screen  grids  and  control 
grids  of  the  receiver  vacuum  tubes  and  the  receiver  automatic 
communication  channel  ehuning  stepping  relay  coil, as  wellas  the 
anode  and  t^e  filament  of  the  dynamie  loudspeaker  vacuum  tube. 

The  voltage  of  one  rectifier  is  led  via  th®  common  pannel 
of  the  re^felver??  to  the  main  receiver  and  to  the  dynamic  loud- 
speaker amplifier  : the  voltage  of  the  other  rectifier  ie  led 
vim  the  auxilliary  receiver  control  unit  and  via  the  common 
pannel  of  both  receiver  to  the  auxilliary  receiver. 

When  the  receivers  are  powered  by  26  V to  30  V ai|-^ct_c.uyryflt 
(from  th-  storage  batterl-s)  from  tb-  distribution  cabinet  the  voltag, 


(from  the  ??  tor  age  batter 


is  led  tOJ! 


- the  main  (vis  th-  common  pannel  of  both  r-cei,ers) 

.....  the  muxilliary  receiver  unit  and  via 

the  auxilli^ry 


the  auxilli^ry  (vi^ 
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,4,  eor.„n  r.™,l  „r  both 

,.ouu.  tub.  ru..-„t»  ,„a  ,h,  „.ppi,g  „i.y 
toMtlp  oo™u„lc.,lo„  ah,p„4i  tunlps  „f  ,4. 

- pi-44.  ao„,.rt.r;  (,„  „„  ,1.  ,4. 

of  both  r.o.l..rt  .oa  tbo  oWr  00.  ,1»  ,b,  aoxllu.ry  r,- 
o.l.-t  control  unit)  .ble„  ,„ppi,  ,4, 

tb.  «or..n  erla  .na  th.  control  sria  circuit,  iu,a  tb,  oynralc 

loudspeah:<»r  vaouutB  tub«  anode. 

The  voltage  of  one  converter  Is  led  to  the  mala  receiver 
and  to  the  dynamic  loudspealcer  amplifier  via  the  commoa  panel 
of  both  receiver  , and  the  voltage  of  the  other  converter  is 
led  to  th®  auxllllary  receiver  via  the  auxllllary  receiver 
control  ui^it  and  thf*  coMon  p?anel  of  bcfria  receivf^rs. 

Be«5i<ji<»  this  the  6.3  V voltage  (from  a section  of  the 
storage  batteries)  comes  from  the  distribution  cabinet  to  the 
dynamic  loudspe«?icer  amplifier  vacuum  tube  filament  via  the 
cooimon  panel  of  both  receivers. 

The  BC^^l  rectifier  , th^  electric  heater  and  the  radio 
van  ventilator  electric  motor  are  poi*?ered  i»ith  220  V three-phase 
alternating  current  v’ith  comes  from  the  distribution  cabinet. 


The  radio  van  ij 


are  supplied  vith  26  V 


either  alternating  current  or  direct  current  (from  the  storage 
batteries  ) obtained  from  the  distribution  cabinet.  In  case 
that  n6  alt^rniting  curr«nt  1r  avllable  , th^  lighting  circuit 
Is  3’.vitch®d  to  th^*  direct  current.  A transformer  In  the  dlstri- 
button  cMbot  -top,  th.  sao  V .It-rn.ttnj  curr.nt  ten  to  26  V. 

Th-  tuuutnotton  .oh-oatto  dttfr.o  ,bo.,  tb.t  on  th.  at,. 

trtbutton  c,btn.t  «»  ”” 

IlMJton  ona  th.  EarHa^-l^ 


y-  • ; o'"’  ■' ^ ' .t  ..  /r  -r  • , 


the  distribution  cabinet  the  26  V altere«r4 

-»«.  aiteruAtlag  current  »H*or 

direct  current  voltage  le  ai«^  i ^ ^ ®«*or 

„ „ ° -sis-iiasiaiisis  vMct 

are  , is  necessary  , .counted  6n  the  telae.^..  . 

reepectacle  on  the  cable  box  panel.  ^ 

are  Tol  connecting  the  soldeerlng  icon  to  22o  V. 

are  located  on  the  left  wall  nt  ra. 

iTiv  waij.  Of  the  radio  va  cabin. 

When  the  BCP-66  rectifier  is  not  in  use  it 

not  in  use  , it  aay  be  dis- 
connected fro.  the  power  line  by  .cans  of  a special  switch. 

ine  remote  control  unit  may  be  powered  by  either  alterna. 
ting  current  or  direct  current. 

in  the  first  case  , the  remote  control  unit  is  supplied 
from  the.BS.=2_rectlflj^  which  supplies  the  amplifier  vacuum 
tube  anode  and  filament  circuit  voltage  , the  microphone  cir- 
cuit voltage  and  the  pilot  lamp  and  illuminating  bulb  voltages. 
The  vacuum  tpbe  filaments  of  both  amplifiers  and  the  pilot  and 
Illuminating  lamps  are  powered  with  6.3  V alternating  current. 

In  th«*  second  9^50,  the  remote  control  ukit  is  po’wered 
trc^m  the  jstprage  b^teries  consisting  of  thgee  series  connected 
type  4-Rra-45M  batteries.  The  anode  voltage  for  the  amplifiers 
is  obtained  from  a type  B -10-.12  vibrator  converter  located  in 
the  remote  control  unit. 

When  the  remote  controlr  unit  is  poneeed  with  direct  current 
the  6.3  ? supply  voltage  for  the  amplifier  tube  filaments  and 
for  the  illuminating  and  pilot  lamps  Is  obtained  from  one  half 
of  the  storage  batteries. 

The  voltage  from  the  BC  -2  ®r  from  the  storage  batteries 
are  led  to  the  remote  control  unit  by  means  of  cables. 

Ths  dsscreption  and  opsratlng  instructions  for  ths  use 
or  the  portable  po^sr  pla»>t  are  given  in  a aeparate  manual. 

- , , , , and  their  Sps^l«l  features., 

2,.  The  geleniumw  —— 
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Yhf  r»*ctofication  of 

rn.tlng  current  for  supplying  the 
various  comrEunleatlon  unit 

.titM  -ircults  i,  performed  by  sgieslum 

r-ctl  lers  , mentioned  already  aljove. 

aluminium  disk  vlt.h  an  appii-d  thin  selenium  layer.  The 
selenium  laye,  aw.^y  ^blch  act« 

as  the  second  electrode  (the  ti„t  ^ 

aluminium  disk.  A thin  split  resilient  i«asher  presses  against 
the  lov  melting  alloy.  The  positive  potential  is  always  on  the 
Sid-  of  the  resilient  ’dasher. 

To  r-atify  high  voltages  , these  elements  are  connected 
in  e*rl-g  and  for  large  current  they  are  connected  in  parallel. 
Th«  elements  are  assembled  on  insulated  steel  studs.  Selenium 
elements  s«eembled  In  such  a -way  are  celled  aszsiM  columns . 

Th<»  r'^dio  coffisnnieatio!^  unit  botia  tbree-phae^  and 
phae<»  rectlfl<»rs.  noth  kind??  ar^  m^?=embl^d  in  a bridge 
conn»*ction. 

The  during  op#ratiof3  and  if  not 

sufficiently  cooled  th^*y  may  heat  beyond  the  percsitted  tempe- 
rature • The  limiting  t^mneratur?*  at  ¥hlch  the  selenium  recti- 


ratur^  • The  limiting  temper 
fier  may  safely  operate  is  4 


Centigrade. 


In  the  radio 


communication  unit  the  selenium  rectifier  mu^^t  be  able  to 
operate  with  ambient  temperatures  as  high  as  +60^C.  Therefore 
in  order  to  prevent  the  selenium  rectifier  from  exceeding  +75® 
C under  f=uch  high  ambient  temperature  conditions,  forced  air 
cooling  i«  used  in  the  BCP-  6^  transmitter  rectifier  and  in 
ths  3C3-1  chs.rflng  rectifier.  Th.  t-ctlflers  for  supplying  ths 
rscsivsrs  and  th-  control  Hue  rectifiers  do  not  haveforeed 

^ bv  natural  air  convection, 

air  cooling  ; they  are  cooled  oy  n 

ar»  lust  turn»c  on  , that  Is  in  cold 
Then  the  rectifier  ar 

, a ellrntly  lower  voltage.  Aft-r  10 

state  , they  u-ually  gH''  ^ 


'\.v  T i-T ® 


1,  ^’'■5.  *6 




to  15  mlaut«<5  of  oppr^tlon  t.hi-;  volT'ip„ 

vo^t4ge  r^tura^  to  Borm^i 
wn«n  th^  aniblent  t-mp^ratur^  drop,.  tn. 

- i ’ rectified  voltag*  of 

the  sex-”nium  rectifier'--  i~  -r>™  , . ^ s ot 

r.  1,  ..offiPT^hat  lo’wered  too. 

4ft»r  long  r,^  +t-_ 

rectifiers  their  re- 
sistance gradually  decrea-e« 

ere  .,es  and  as  a ressult  of  this  the  yol 

Tuition  of  th«»  r<«"ctifiiat"cv 

ctltieis  , e.g.  overloads  during  short  circuit^ 
and  In^ufficleM  cooling.  Tn  other  .ords  , any  increase  in  te.- 
p^rsture  Cf  the  .eienluo;  rectifiers  above  75°C  accelerates  thel, 
aging.  The  aging  proces  ia  irreversible  , iged  rectifiers  «hich 


give  rectified  voltages  belo^  normal 


must  be  replaced  ultb 


nev  ones.  For  a limited  period  , the  voltage  of  aged  rectifier 
«ay  be  raised  at  the  expense  of  raising  the  alternating  current. 
This  ha  ' been  taken  Into  account  in  the  design  of  the  BCP.66  rect 
tifler  and  special  tran~forrner  taps  vilth  the  inscription 

''("aging"  ar«  provided  for  raising  the  voltage,  under 
normal  and  r“guiar  cp-r  =tlng  conditions  the  life-  of  the  s-i»nium 
r»ctlfier'^  i=:  10.000  hours. 

The  huoiadljry  of  the  ambient  air  has  a conslderabl**  effect 
on  the  operation  of  the  "»l«nlum  s»otifl»rs  , particularly  du- 
rlBg  a longer  rest  period.  The  Ic’wered  resistance  of  the  separate 
ooetions  of  the  vorking  surface  cf  the  eleraents  cau'-es  partial 
breakdcftins  of  the  selenium  layer  'xben  the  rectlfl“r  Is  tuned  on. 

The  seienluo;  melts  at  the  breakdc’wn  Iccation"  and  ceases  yc  cen- 
'^uot  the  current.  The  breakdOin  is  thereby  "healed"  , but  the  pte- 
SoBCe  of  several  such  points  result  in  a reduction  cf  the  actl  ve 
surface  and  thus  leads  to  an  increase  of  the  Internal  resistance  and 
toa  drop  IB  the  rectlfi-r  voltage. 


I 


|,l,n  ft-  soluim,  ,,  ^ 

1,,  al.ot.t,a  ..«„o™i„,-  . 

:tBitf^-  Tjlsw*  Kitic,  wnxcr!  T»<.uVt--  ir  !.■  i 

■ ■'•*■'  -'  J.-P'-^^trwo  r^y^rae  aurrant 

iiiataHie'i.  '«Jrt<in  th^-  . 

^ -t-u-Lut  X'sa^^.xm:  lias  b««n  out  of  sei-vle^ 

fcr  ^-‘  loa?  tlmr  . lar^*  r^v^rsf*  ciourflsnts  mav  apB»ar  aftar  th-- 

ridtifl^ir  i^>  ulaeac  bas,:  aad  t»s  tu,^^  burn  aut. 

Slthlr  t-ac  thr-.  nlnut-^^  ti,.  a.iaulur  aolumr*  rar^ln  tMatr  rac 

ttlfylQf  •■in..,j,f'-  and  start  rsnaratlnf  raorraai'.;,  I'hf'  rula®  for  op**- 

rrttlQp'  ^felenlut'  •■  a-* 

a^uL.,  a.  teT  fc  loajf^r  idlf^  ar#  giT^n 

•Ifl  th*-  H-aoijc  nart  o^  tni-  tnuRua:  uiia«r'*lnsti-ustloB.s  • for  ow~ 

.ritioc  or  th^  r?^.dio  oommanicatior?  anit^- 

I ^ s Th«^  ^^-^l^nlur  rectifier  . 


1.  (>«?n*^ral 

Th*^^  ^el^nlur  nupnll* 


fl^d 


^ to  tk^'  trani-niltt^r  vaouiar  tub^^  aaod^  , ??er**»#»K  grid  ‘Utit'" 
control  grid  circuit^  ar  well  ar  to  f?oii^^  o*"  tke  tran^Eiltter 
■aatoraaliufco  tutnlnr  eireuit  ^ mieropfiono  eireult  ano  tko 

pilot  Iwmxj  clreuitf^ . 

I rftotoiiar  unit  eonrxrtF  o:  fiw^  rectifiar?^ 

ojwratinF  Kltt  thTf^-nhasr  brWjrr  oireulf  Mhioh  luuply  th** 

follow? Inp  voltag:<'f  «Bd  curruntR; 

1'  2t  V.  •''  am  ” tor  supDl-lnr  th*  oontactor  and 
WUy  eoilc  . tns  nic-oohonr-  ci-cult  .,  th»  traniBlttor  auto^ 

»*tlc  tunlnr  a-  «" 

I sod  in  thp  f!«Ht.rQl  o-ontrol  ancaratus: 

vnr  - n »m>,  ~ Sot  snpplylnr  tB«  transmitter 

tube  control  grid  circu-^w 

..  „ nr  »«r,.  - for  supplS'lnr  the  anoci^e.  and 


■2)  -i-ioo  'V.  0«75 

^id  -of  the-  fir^t  and 


third  triplet  and  th-*  Bcr-*er! 
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column  remains  m longer  time  in  tfeie  state 
{jf  alectrical  «aevorming'’  , deforming  of  the  selenium  elements 
take®  place  Kttk  itfhich  results  in  a loia^ered  re  verge  current  re4 
^tance > When  the  selenium  irctifier  has  been  out  of  service 
for  a long  time  , large  reverse  ccurents  may  appear  after  the 
rectifier  is  placed  back  in  service  and  the  fuses  may  burn  out. 

Bithin  t^o  three  minutes  the  selenium  column  regain  thetr  rec- 
tifying ability  and  start  operating  aormaly.  The  rules  for  ope- 
rating th#*  selenium  rectifiers  after  a longer  idle  period  are  given 
la  the  second  part  of  this  manual  under^instructions  for  the  ©pe- 
ration  of  the  radio  communication  unit^ 

■ 5-2.  Th»  type  BGP-66  selenium  rectifier. 


1 - General 

! Th«  bCP-66  selenium  rectifier  supplies  rectified  voltage* 

to  the  transmitter  vacuum  tube  anode  , screen  grid  and 
control  grid  circuits  as  well  as  to  some  of  the  transmitter 
automatic  tuning  circuit  , the  microphone  circuit  and  the 

jPilot  lamp  circuits. 

Th.  BCP-66  r«tofl.r  »"lt  «' 

..  «ha«e  bridge  circuits  which  supply  the 
operating  with  three-phase  brxcge 

following  voltages  and  currents;  , ^ 

C n for  supplv-ing  the  contactor  and 

26  V.  5 amp  - ror  -ufh 

f*ir^nu±t  . th#  transmitter  auto- 

:r:r:r :--- »» - -- 

®atlc  tuning  as  veil 

trol  apparatus? 

»ad  In  the  central  con  supplylag  the  transmitter 

erld  bias  circuits? 

^^euuim  tube  control  b supplyi*^^  th#  anode#  and 

trlplT  .«a  th,  hcr... 

*«reen  grid  of  the  flr^* 


' I - ‘‘ 

..''•“V  " j ' % " 

'v - _ ‘ h 


fi 

!. 

-N  ■ 

Vjih 


grid  of  th«  first  povisr  smplifl«r  tube  as  aellas  for  supply- 
ing the  anodes  and  screen  grids  of  the  audio  frequency  section 
pr^^ssplif i^*r  V'lcaur?!  tub**, 

'+)_62iU:  » 0.6  amp.  - for  supplying  the  first  pGi«-er  ampll 
fl^r  V4CUIIS1  tubt^  aaod^  the  isodillHtor  vacuujs  tube  ®creea 
grid«5 


5)  1.350  V , 1,5  a®p3,  - for  supplying  th»  anodes  of  the 
'Second  and  output  po'^fer  Mpiifier  and  the  modulator  vacuum 
tubes. 

The  snode  and  grid  of  the  cry^?tal  o^^clllator 

doubler  vacuu®  tube  and  the  anode  of  the  bridge  amplifier 
vacuum  tutM?  of  the  vacuum  tube  voltmeter  are  ^applied  from 
a stabilized  30Q  V . 0.03  ^P.  rectifier.  The  stabilization 
is  accomplieed  by  means  of  gaseous  voltage  regulators  to 
’flibicb  a pctenttrinal  of  6C0  V is  applied  from  the  rectifier. 

All  rectifier  transformers  are  poi»’ered  with  220  V 
thr-s-phs.s-  altrrn’tln^g  current.  The  seleniuts  columns  are  cooled 
by  an  alrstrsa®  provided  by  ventilators. 

2^  diagram.,. 

= --....'t  .IroaULu  I'l>'  ourrrat  ..Itag, 

from  th.  p..-r  pl«.t  1.’  5=  • 59  . “ 

Of  ,v  -■>««  315  “ 

-Ifier  9>cbe.T.9itic  dUgr-m  In  the  appendix). In 
tvDe  P-66  rectliier 

. , -,.-inr  th*  radio  cofBSsu ilcatlOB  unit  (fro®  the 

this  m^thode  Of  tn  - 

, ,,  th«  -lector  s-.itcb  ?02  on  block  6 (see  fig.  $-2) 

po..r  Plant) 

be  in  the  . ^ 

selector  svltc.  ^ ^ ,,totransformer  T301  is  delta 

..220  V .■  position.  3,, 

connected.  The  vol  » block  5.  The 

..  contacts  30  » » 

Is  led  to  the  output  OOh 


GO  i 


IA-RDP82-00038R001 
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by  of  th»  ^-l-ctor  305. 


■ b-o  th-  rviic  oosTuoloatlca  ualt  1?  pcw-.rea  frca  aa 
!»xt*rcil  pc»'»r  11a*  f-:;*  '!»l»otcr  'reitoh  '02  ®a^t  la  th» 

''  '' ( ’'pc'.''“r  litj»»'')  politico,  ^roltaa#  l»  tr4«(n  applied 


to  th<-  ocats-ct-^  62  , 63  , 65-  cS  th>»  t-raiaal  board  31 1 or  t&e 
r’-c-ifi^r  r-ck  -.nd  lo  l«*d  from  th«re  to  to  ceataot'  62  , 63  , 

c'-i*  Ci  blncif..  ""vd  po'=’2iblltti^«  ari??®  , since  tkm  po'^er 

iin?*  vcltag^  ^,\j  «*'lther  22c  1 or  180  T, 

■'hen  thi®  *:ct5*‘raal  line  voltage  is  220  T ties  tbe 

a^l'-^otor  itch  321  be  in  tfee  oositloa  Jost  as 


tc  ceac*  f!rf  tb*«  cl  ant  , and  -^ben  tMe  pc^er  liae  voltage 

!•?  "<c0  T tb*  c=»l'*ctcr  a^^ltcb  301  must  be  in  the^^jfiO  V"* 
''■osltica.  In  the  latter  ea-e  t'h^  autctr^-n^former  T301  "ilndlag 
13  -tar  oonr^-cti'd  and  th-  ^eltig-  on  the  contacts  38  , 39  s ^ 
is  again  22C  V • 

■•h«  sei-ctCT  r«iltcb  316  Sx  i'  u’ed  for  voltage  r«gala-  - 
tica  of  th-  .utotr^sfortier  oatpat  tc  a cco-taat  ,alue  of  22C  f. 
1.-.  on  th-  contact’  "8  , 39  , ^0  of  th-  block  (or  am  tb#  cea- 
, t-r^iin’-l  toird  "'<11)  ’sltia  a pov-r 

- ^ - - I j - 

-jc  «t  f-  -10  !♦“.  ®-  ohang-  ia  volt- 

iin-  -.;.uctu-'<-tlon 

to  2‘-f0  ^Olt-  or  from  235  to  -20  yolts.  The  voltage 


t •: 
: 1 


tig^  rrotn  l-'^ 

r‘*cul  it  ion  1 


,,  accompll'n-d  by  r-connectlag  ta-  autotraasform^r 

^ ,11  tbr—  naa— - -ilth  th-  s-Iector 

lading  t-^1  ^ _ 

w tr'^.n-^fcriatio-*  ratio  Is  changed.  T© 


S'^Ltcc  3-^  ^ 


the  taps  um^T  load  'Without  '^cutting  the 

’S#*  'inl  **  to  ■ *'  - 

,j,d  -without  'ir-lng  , sapre-cor  resistor 

.,300,3  (s-  fl.?.  5-2)  ir-  coan-ct-d  b-r.-a 

(C  the  ce lector  r^viti^n. 


traa  - 
•1PC9- 


■11.09-2.  , 

th-  mcvabl-  contsots  Ox 

lector 
--  side  01 


. 351 105  , ^02  knobs  are  brought 

S’#  1 ten  j * / 9 ^ 


5 pan'll  , but  th*®  '=^*-lect©r 


out  to  th-  fron*. 
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switch  j01  is  moant®d  ln=i<3s  th#  i,  4. 

, «bleh  block  to  prevent  its  acei- 

d-atii  -Witching  Kith  mlfht  In 

•i&nr  rosult  In  putting  the  radio 

coffi«a4ie ation  unit  out  of  r'ervi"»  With  th-  ^4 

the  radio  coraKunlca- 

tion  unit  pov.red  fro.  a .80  V.  pc«er  line  and  the  selector 
.Witch  301  in  th.  '.220  V"  position  the  aoltage  applied  to 
the  oontncto  38  . 39  , 4o  will  b.  380  V while  when  the  a;p;;;tus 
conn»cted  to  th»n-  1,  designed  for  only  220  V.  With  the  selec- 
tor rwitch  301  la  "38O  V”  position  and  a power  line  volta 
g-  cf  220  V , the  voltage  on  the  contacts  38  , 39  , tfO  and  on  tH 
th^‘  ?01  T^lll  127  V. 

Prom  cent  act*;  33,  39  , 4o  of  the  block  5 the  tbree-pha- 
curr^-nt  1®  applied  to  tbi*  output  38  , 39  , 4o  of 

t!;«*  rectirip^r  a??  to  eont??cts  A , B , C of  tbe  block  3 

thf  type  BCP-66  rectifier  schematic  aiagraigi),  :rbe  voltige 
iB  led  over  the  fu^cr  B301  to  the  connector  301  and  across  the 
cent' 01*=  53  5 5^  5 ?6  of  the  eame  block.  F'rom  these  contacts 

th»‘  current  flo’^s  tc  the  electric  motor  M301  of  the  BCP-66 

r**ctifi'®r  r'^x'k  v^^ntilator  and  to  the  terminals  55  , 56  , 57  of 
th^'  r-^ctlflet'  rack  ternlnal  board  53*^1  from  %*hich  the  current 
is  ieci  to  the  tr-inBnltter  fil-ment  transformer  and  to  the 
electric  motor  of  the  76  transmitter  vacuum  tube  cooling 
sy-’t-ra.  Clirnult  ?n^'  sously  ths  eurr'-nt  from  contacts  71  , 72  , 

73of  tlT*  block  3 i-  to  th*»  contacts  71  , 72  ,73  of  the 
block  4 1.  wsll  a.  ever  th-  15  amp.  fu-es«  B308  and  the  con- 
tacts 75  , 72  , 74  of  block  3 to  th«  contacts  75  , 72  , 74  of 


block  2. 

^h-3®e  V current  Is  first  applied  to  block 

The  t-oree  pna...-e 

3 t„„.  It  ■>«'  « 

. „nrrent  from  contacts  71  , 72  , 73  , Is  led 

4 th-  three-phftsecurrent  ir 

. n.q2and  th-  -witch  31?  to  transformer  7305. 
over  the  fuse  B39‘^®h° 


7he  primary  winding 


of  the 


trsnsforffler 


r305  as  well  as  the 


. . j ^ 


primary  ’bindings  of  th^  oth^r  transformer  are  delta  con- 
nected. Fro®  the  secundary  ’eluding  of  transformer  T305  the 
voltage  is  appii*,d  to  the  bridge  connected  three-phase 
rectifier  305  which  gives  a rectified  voltage  of  20  v.  All 
plitet  pilot  lamps  , contactor  coils  and  some  rectifier  BCP-66 
Andf  transmitter  automatic  control  circuits  are  supplied 
thi.s  voltage. The  ^26  ¥.  voltage  is  led  to  tfe#  control 
board  T302  (for  checking  the  rectified  voltages  of  the 
BCP-66  rectifier)  and  from  contact  91  of  the  block  4 it  is 
slrr.ultane  eously  led  to  the  terminal  61  of  the  terminal  board 
T311  and  to  contact  91  of  the  block  3;  from  contact  91  ©f  the 
block  3 the  +25  ? voltmge  flo"*?!  to  the  pilot  lamp  « »* 

(^*po\ver  line**)  on  the  panel  of  block  3.  The  26  V.  rectifier 
is  energized  during  the  operation  of  the  transmitter  .When  the 
transmitter  is  not  operating  and  the  charging  rectifier  and  the 
electric  heater  or  illuaiiaatioa  are  operating  , then  the  26  ¥ 
rectifier  may  beturned  of  by  the  s’A^tch  31?. 


L-,  |1'>  :■■■ 


..  V ...  ^ ' 


v.; 


S?:', 
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Automatic  f?tartlng  of  the  BC?^66  rj*ctlfl#r.  7h«*  -i-lOO  V* 

-300  V.  , ^00  V.  and  1,350  ¥ ar«  turned  ©a  auttoa- 

tically  by  means  of  a contactor,  Tbe  three-pfease  solencid 
type  contactors  used  In  the  BC^-66  rectifier  have  a special 
step  type  connection:^ hen  first  connected  to  the  po^er  source 
the  voltage  is  applied  only  to  a part  ©f  the  solencid  i«iiadliig,Sta  i 
The  large  current  flowing  throught  the  solencid  sets  up  a mag- 
netic flux  which  is  sufficient  to  move  the  armature.  When  the 
armature  completes  its  movement  its  ausilllary  contactsenergize 

a complimentary  solencid  coil  winding  , which  may  easily  be 
on 

seen  the  schematic  diagram.  As  a result  of  this  , a smaller 
current  will  flow  on  the  solencid  coil  once  the  contactor 
closed  (This  current  is  sufficient  to  keep  to  armature  closed) 
Turning  on  of  the  rectifier  is  accomplished  by  more 
pressing  by  the  radio  communication  unit  starting  button  on 
the  central  control  panel.  Figure  5-3  shows  the  sehemstic  dia- 
gram of  the  radio  communication  unit  (transmitter)  starting 
control  circuit.  Turning  on  the  transmitter  meajas,Juxnin£  on 
The  BCP-66  rectifier.  In  turning  on  the  rectifier  , the  following 
takes  placet  after  pressing  the  radio  communication  unit 
(transmitter)  starting  push  button  on  the  central  control  panel, 
the  transmitter  vacuum  tube  filaments  are  energized  and  after 
two  minutes  (the  time  necessary  td  bring  the  -76  vacuum  tube 
cathodes  up  to  temperature)  the  43OO  V rectifiers  are  turned 
on  and  immediately  following  this  the  600  V and  1350  ¥ rectifiers 

rnrned  on  as  well.  The  time  delay  (the  high  voltages  are  tur- 

are  ■ have 

Oi*d  minutes  after  the  vacuum  tube  filaments  tes  been 

is  obtained  from  an  electro-mechanical  ” 

delay’*)  automat  which  will  be  described  in  the  trans- 
mitter connection  description. 

The  turning  on  of  the  transmitter  (and  thereby  also  of 


I*'/'*' 
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BCP~66  rr'ctifler)  by  pr-^^^sin^  th^  push- 
button 4o5  on  th^*  control  pan«»l  !•  Tb#  voltage  j 

^26  V coming  fron  t:m  distribution  cabinet  (terminal  52)  to  | 

the  tr^incniitt-r  rack  (to  t^r^Tdn'^1  52  of  t^rreinal  board  901)  1 

is  led  from  th^re  uercts  th^-  pn^h  button  ^rG5  on  the  central 
control  Y,  over  contacts  kj  or  terr-ninal  board  405  la 

th*  c^ntr'a!  control  unit  and  la  the  tran3:nitter  rack  , over 
filioient  interlocking  contacts  6 of  the  electro-mechanical 

” (’*tlm«  delay")  automat  901, 

oV'-^r  of  the  transmitter  rack  terminal  board  901 

and  of  the  BCP-66  rectifier  rack  terminal  311  to  the  contact 

or  301  coil  end  it.  In  this  ^ay  the  220  V potential 

also  led  acres-  contractor  301  , ever  ccatacts  53  » 5^  ? 

of  block  3 and  terminals  55  ? 56  , 57  cf  terminal  3^1  of  the  | 

iint)^-Ah  rack  ^nd  of  tereiinal  board  901  of  the  trans-  | 

D...  electric  ;| 

nittf>r  fllaef-nt  trr(n-f(?rn;<*r  snd  "ioultnnpeously  to  the  mXKBXtxtx 
ECtor  K302  of  thfi  tr-nr;..,lttf>r  v^-cuum  tube  -76  air  cooling  system  wi| 
ventilator.  Tvf*  2.B00  r.p.®.  »*X^ctric  tBotor  M302  brings  the 


e?  ectrOP:ech-nlc:sl 


('’tieie  delay’*)  automat 


r.otion.  schi-m-tlc  di»-grPre  of  thl--'  autoraat  is  given 

^ , double  ¥orm  ge-T  reauctlon  1 and  £ vltb  0 total 

fcy  rlruro  /-3.  ■ 


speep 

tor 


, /r-p  . 1)^  = fc9^  ; J 1'  couoled  to  the  bo- 
?uctlcn  ot  C^c  • 


• he  "h®ft  3 th'-reror'"  retftt»s  st  2|^  = o.4fc  r.p.ffi. 

h<*  11^  3 E'^ke  one  complete  re- 


. en-^rt  X c> 

(in  ct’^’'®'r  s.-ords  •.  t.. 

_ ,,„a  t-n  -conds).  Th.  g.^r  3 b.s  28  t-eth 

volution  in 

aiameter  and  modullis  (diametral  pitch) 

and  the  srecr  ^ t- - 

but  t«C  t^eth  are  cut  out  of  it.  The  gear  it 

ne  3.  j 

" ear  1 only  ^ armature  dosses  , 

can  mesh  the  g faoteri'^d  to  the  armature  of  this  relay 

• ^h-ft  of  i ^ 

Since  tne  -n  - _ ^ ~*saT*  4 has 


and  the  fear  it 
as  th^  gear  3 " 


In  the 


a finger  8. 


u^ave  b^en  cut  cut  , the  gear  ± has 

’-hpr«  the  - • ■ 


ih-n  the  gear  i dees  not  rse5»h  the  gear  i then  the  gear  ^ Is 
turned  back  by  the  spiral  spring  2 so  that  the  flngera 
as'^uases  th-'  position  Indicated  la  figure  5-3  in  the  solid 
lines  (tne  starting  position).  After  pressing  >he  pusb-buttoa 
'^05  the  electro-magnetic  relay  2 dosses  Its  armature  and 
the  gear  + meshes  Into  ^ and  commenses  to  rotate  clockwise 
until  the  cut  out  teeth  will  disengage  it. 

’.'hen  the  gear  stops  the  finger  assumes  the  dotted  position 
-Shown  In  figures  5-3  ^nd  It  closes  the  contacts  2,  thus  ener- 
giirlng  the  contactor  , as  Is  evident  from  the  schematic 


lif  - u »r*ie  disrr’M  of  th-»  radio  co.-f.maa,loatloa  unit 
El2i_5n2i_2£-^"  * -i  Tn->nn-ction'  - schematlc__dlagram  of  th« 


ai,5r».  T..-  .56  V '•3 

^ V.  40*5  of  the  central  control  unit  to  t#r- 
of  the  terminal  bcara 

«a.l  3U  of  .6-  BCf-66  *06  f 1.0  c.r 

ooctaot.  93  *"6  85  or  th.  Mo=« 


Vibea  the  ge®.r  3.  not  the  gear  i thea  the  gear  3 In 

turned  back  by  the  spiral  spring  2 so  that  the  fingerS 
assumes  the  position  indicated  in  figure  5-3  In  the  solid 
lines  (the  starting  position)*  After  pressing  Jrhe  push-button 
4c5  the  elec tro-oiagne tic  relay  2 dosses  its  armature  and 
the  gear  |i  meshes  into  ^ and  commeases  to  rotate  clockwise 
until  the  cut  cut  teeth  will  disengage  it. 

When  the  gear  stops  the  finger  assumes  the  dotted  position 
shown  in  figures  5-3  and  it  closes  the  contacts  Z ener- 

gising the  contactor  302  , as  Is  evident  from  the  schematic 


^Acf  5-5'.  agram  of  th^ rudto  co?£TnualGatlon  unit 

c^ehematic  diagram  of  the 
typ^  ^p'Ibh3^ienium  rectlfl^^r. 

Th«  *26  V voltage  coti'^s  in  this  ca-e  from  contact  43 

the  teroilnal  board  405  of  the  central  control  unit  to  ter- 

gjiQsl  board  311  of  th*  BCF-66  rectifier  rack  and  led  over 

93  and  89  of  the  block 


DV»r  contact 


by  of  bpocV  3 to  tb»  oentaotor  302  coll  -windlag 

Tb-  otb-r  -a  of  tb.  oont.c-tor  302  eonneet^a  over  ter-  ' 
3inal  Vl  of  th^  bo^ra  311  ©na  of 

the  t^r^inc^i  board  90I  of  th^  tran«r!ltt-r  r^ek  , contact  7 

” (”tlne  potoF’ot  901  , over 

T.  Dunb^r  of  irt^rlcr^klng’  contacts  (1  nt^rlook^ng  contact®  of 
tb®  7 trrn'>i/:5.*^t*‘r  a^;cron-  f^-h^b^orc^d  nir  cooling  sy^teti, 

- r c-D^-bniittor  rs.ck  ®id'*  door  ^ ntf^rloci contri^^b?^  10^  of 
rccii  and  fir?*!  tran^-'mitter  *?ectiDn.  board  105 

n.cro<^5  tb-^  tooFi^  -vitch  I03  (for  corn^ctinr  the  hlkgh  vol- 
tog*)ocror^  tb^  n<^l-ctor  m^ltoh  loV  contacts  ^b&  tb*  contacts 
ofth*  r^^lay  lo4  (in  tb®  ^^torr^atic  coMmunlc ^tlon  channel  tuning 
ayporatu?’)  to  th^  t mn^^ltt^r  i,^.  to  thc^.26  V eonnec- 

ticn  * 7h^  toggle  -^wltcb  103  1-  uc^d  ca  a high  voltage  switch 
\®  in  evident  frofli  th^  ^chcinatic  a:b-gr-i??i  5 tlw/c  the  opening  of 
^.nj  contacts  leedn  to  the  dl'^  connect  ion  of  the  high  voltage.  ■ 
''^ben  the  r-^a lo  ccrc^^nnlcati on  nnlt  is  tar/ied  off  , the 
relay  2 de crr^rgln^*:'?  -cna  the  g'^cr  k -till  fall  out  of  mesh 
(disengage),  contacts  7 aiii  op^n  '^nd  tn-*  finger  7 together 
l^»ith  g''-xr  k aill  be  returned  to  th«=ir  original  ponitioa  by  the 
npring  9 , 

Thf'^  cl'^ct-'^ic  Trr-ter  11302  of  tb^  transmit  ter  vacuum 
tnb'^  7 air  coding  its  oirection  of  rota- 
tion lidtod  to  the  pr^"*cribed  air-r*tion.  air-etloii  of 

rotatlots  i=  gl.v»n  by  th»  on  tb--  :r  3.  -’nd  4 in  th« 

d:i '■•gr:'.»i.  Tf  th*  p’nase  rol-  'ticn  of  th*  .at^rn'atiBg 
r.,rcv^nt  ’-'"r*  , tb<>  »l‘!ctrfc  trotcr  K30a  would  rstate 

backwards  and  this  voul-  r-sult  in  th-  d»=.-:ruc tion  cf  th- 

d-lsy"  autoiaat  90a  9o  protect  the  automat  against 
such  an  occurrence  th- , tr.»cf:anri  sm  Is  equipped  vith  a compllmeB- 
tary  s«t  contacts  6 which  remain  closed  when  the 


-i96-« 

dir^‘cticn  of  rotation  ecrrect,  Fover-r  , if  tl*f  direction 
of  r(t)t9tion  1-  , tfef‘  fingor  8 vill  op-f5  tb.^  contacts 

6 thu?  the  contactor  301  und  the  eicetromg- 

OP  tic  r-lw  i of  thenim-  df  lcy'»  autcf’t^t*  The  rel^y  armature 
'*111  open  md  th^  geai'  4 vlll  returo  ftn  oriflKial  po- 
^;iticn  ana  the  conracts'  6 \#ill  r^clo*?e.  Thu??  th«  phage 

rotation  of  the  Taotor  302  , end  therefore  it^  direction  of 
rotation  Incorrect  , tb<^  high  voltage  tjin  not  be  cofinec- 

ted. In  such  «*  caae  any  t»o  phase  cofidnctcre  must  b**  rerersea  on 
the  panel  en  the  c^hle  box  section  above  the  ariv«*r*s  cabin. 

cor-tactor  302  connect  the  primary  tr.^nsform,er  T3D^ 
'Winding  , vho«e  ®econaFi.r.y  ’^^Indlng  supplier  the  rectifier  303 
and  50*-h  vchlch*  supply  the  43CO  ¥ and  “-300  V pot**r: ti.ale . Ttee 
• 3C0  V pct‘-ntlF^l  .^'uppli^s  the  tren-'' Titter  grid  bias  circuit® 
and  the  60C  V ^ind  1,150  V uotential«^  C’nncpt  be  brought  to  the 
transmitter  if  nr-  bias  is  in  the  transmitter.  This  1°  gehi^vea 
by  havlnc  the  ^0}  eontrcl  circuit  htr  th<«- 

auxilll'-ry  contretr  of  rel-y  308  which  l«  energized  by  the 
^^00-  potential.  'Tb-  control  elreult  of  the  contactor  ^03, 
^^bleb  connects  the  600  f and  1.350  ¥ rectifier  , contains  a 
nuiil5«r  of  'i-jxlUlary  rflay'  a.nrj  contac-t-  -.-Ith  r=.f«gu,,ra  th. 

, thi»  th<‘.  attpnfJlr^g  p^r-on-l.  This 

1=  cotnpl»tfd  ov-r  fonovln?  ooot-=c;t=-:  * 26  V ca®- 
fre-e  th?  rectifier  Is  ov^r  contact'-  39  to  th-f  coHtac- 
tor  3®^  ’ coctj-ct®  to  th-*  contact,  of 

r^-l^y  3^^  ’ th^ro  over  ccctscts  63  to  th-*  tcgfle  witch 

loeatrd  in  the  block  l.aad  fla-illy  ov?r  tb-  ov«rloa<J 
J„.iay  3^*^  fiofitv'ct'.-  , cv«r  contact®  262  of  the  block  1 , over 
coB^®®*  contact  of  the  60O  V ever 

- ■,rd  r-sl'y  309  located  In  block  V , cv»r  contact  69  1b  tfee 
T,jock  **  ’ block  3 to  the  coil  of  contactor  303 


)d  90[J 


>»hich  connects  the  primary  ’.ladings  of  the  transformer  T303 
and  1302  , whose  secondaries  supply  the  6OO  V 302  rectifier 

and  the  1.350  V 301  rectifier. 

i'his  «sty  all  tr«sEltter  supply  voltages  are  connected 
by  pressing  one  push  button  for  turning  on  th*  radio  eernnunl- 
catlon  unit.  Ihe  following  sequence  takes  place;  first 
the  transmitter  vacuum  tube  filaoient  are  IhhM  turried  on  to- 
gether with  the  BGP-6  rectifier  ventilator  motor  and  with  the 
transmitter  ? vacuum  tube  forced  air  cooling  system  venti- 
lator motor;  after  two  minutes  the  voltmge  +30C  V and  -300  V 
are  connected  and  when  these  are  on  , tb*  6C0  V and  1,350  V 

The  transmitter (and  the  MCP-6  rectifier)  are  also 
turned  of  from  the  central  control  unit  by  pressing  the  ra- 
dio communication  unit  disconnecting  push-button  (406). 

During  the  disconnecting  all  voltage  are  turned  off  slmul- 
taneouHly.The  three  phase  contactor-seledtor  304  which  is  een- 
nected  in  the  primary  winding  circuit  of  the  transformer  T302 
in  the  block  2 is  used  for  reducing  the  1,350  V potential  to 
750  V.  This  IS  accomplished  by  having  the  primary  winding 
of  this  transformed  delta  connected  for  1.350  V (with  the 
contactor  selector  deenergised)  and  when  the  contactor  selec- 
xor  is  energised  it  reconnects  the  primary  windlnglnto  a 
star  connection  which  redults  In  a lowered  rectified  voltage 
of  750  V to  800  V.  The  control  eircuitof  the  contactorselec 

1 ♦ nut  to  the  terminal  42  of  the  bCP-6  rectifier 
tor  IS  brought  out  to  uie 

^ :iii  and  from  there  to  the  central  control 
terminal  board  311  anu  iro» 

is  controlled  by  ? toggle  switch  with 
unit.  The  oontuctor  is  o - 

"("power")  , "25  - "100 

the  liiBcv Jtptlons 

.....  ir.  the  "25  position  , the  voltage  1* 
vilth  the  toggle  switch  in  rn  , y 


PP 


nm 

i-Mi 


reduced  , l.e.  the  armature  of  the  clntaotor-selector  304  Is 


cjosed  and  the  primary  T.’lnd inf  of  the  transformer  T302  is 
S.i J£-£05Q*iLted ; with  the  toggle  switch  in  the  ”100  position 


the  contactor  selector  coil  is  deenergized  and  the  transformer 


delta  connected. 


Ov^rloM  protection  of  the  BCP~6  rectifer  circuit. 


rh^  thr-e  phase  current  circuits  of  the  PCP-6  rectifiers 


are  protected  against  overload  by  |lmss  fuses.  Their  lo- 


cations are  evident  fro®  the  schematic  diagram  of  t is  rec- 


tifier* T¥o  lype  of  fuses  are  used;  The  type  fuses  ^^’ith 


threaded  heads  mad<**  of  ceramic  , and  the  type  cylindrical 


fuses.  The  fuses  B301  and  B3O8  (type  ) and  the  fuses  B3C2, 


B309  ,B310  , and  B311  (type  ) are  equipped  %%ith  neon  pilot 
lamps  ¥hlch  light  ’^hra  the  fuse  burns  out, To  limit  the 
current  flo^^  through  the  neon  bulbs  , protective  resistors  are 


coanacted  in  series  ¥ith  them. 

The  fusese  B310  and  B311  protect  the  rectified  current 


4300  V and  -300  ¥ (303  ? 304)circuits , The  600  V 302 
and  the  1,350  V 301  rectifiers  are  protected  against  over- 
loads by  special  averload  relays  309  and  310  , ’«hose 
coil  ^Aladlngs  are  connected  in  the  negative  lead  of  the  rec- 
tified current  circuits.  4t  current  ¥hich  exceed  the  nominal 
rectified  current  by  50  % , th^  relay  armatures  ©pens  its  con- 
tacts ¥hiQh  are  connect-»d  in  series  isrith  the  coll  of  the 
contactor  303  i^hich  coane<iits  the  primary  vindings  of  the 
t raasf oroi^rs  T303  T302,  Th^  relay  309  closes  vfhen  the 

current  is  Q-8  to  l.Q  amp.s.  , and  the  r^l  y 310  closes 
^*’hf»B  the  current  is  2,03  to  2,47  amps. Both  overload  relays 
have  t¥o  coil  ’bindings  it  each  one  ^»ith  one  '*’indiag  designed 
tooperate  th*®*  r®‘lay  9 then  th^  relay  connects  to  its  second 


viimding  th»  26  ¥ 


‘‘S' 
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voltage  %nd  -nerglz^d  »vea  aft^r  thf*  contactor  303 

dl.coan.ct.  th-  high  voltag..  Th.  closing  of  th.  overload 
relays  L signalled  on  tb^  front  pan»i.  of  the  block  under 
th»  appropriate  lascriptioas . To  be  able  to  contact  the  high 
voltage  after  the  ov-rload  relay  close-  , it  1-  a ecessary 
to  turn  off  and  th«a  again  to  turn  on  the  toggle  -’witch  ’with 
the  inscription  « ”i-hlgh  yoltage»  whereby  the  second 

^holding)  winding  of  the  ov-rload  relay  colls  will  be  deener- 
gized snd  their  armatures  and  contacts  will  return  to  their 
orlglnil  position,  Indicated  on  the  schefflatlc  diagram.  The 
»i»K  same  result  may  be  achi-ved  by  opening  and  recloslngthe 


'!^itch  313 


of  block  1. 


■Im  that  the  temperature  of  th<®  25  V rectifier  305 


If mmy  T^mom  rise  ab&^e  75^  C , t he « 


thi?!  ri^e  ±n  by  the  pilot  lamp  309  ( 


DO  by  the*  termal  relay  312, 


menual  corioeetio^  of  the  rectifier.  The  recti- 


fier for  turoiag  om  , ^hlch  , hoi^ever 


it  permitted  to  a™e  oaly  ia  extreije  eases  ¥heti  the  auto- 
miitie  ^y^tem.  failed  lu  front  line  ^ttuatloa^.  The  m;<juusl  e©n- 
neetiou  1^  achieved  by  of  the  poorer  3i4  , 315 

and  316  \vhich  are  eoonected  in  oarallel  to  the  re<?p4»ctive 

coht^^ctor^  3^^  9 3C^3*  fhe  e*'^ltche«e  mu^t  be  turaed 

on  only  In  the  follo^^iug  en-e:  fir'^t  turR  on  the  e^itch 

314  (filament  heatlRg)  j after  t^c  mlRutet  tur®  om  the 

-^itch  315  ¥hlch  c©Raect5?  the  4 300  V aoc  th^  -300  V rectifiers 
m6  at  la^t  tura  on  the  «^iteh  316  t^hich  conu^et^  th®  600  V aad 

the  1,350  V rectlfl^f^f  When  ihuttlRg  dowra  the  radl©  c©©- 
mucicatlon  unit  th-  r-c-iv-rs  s-qu-ncy  n-c-s-ary.  If  these 


"{("emergency”)  on  the  panel 


("ov-rh-AtlRg")  which  1-  located  in  the  block  4 and  is  turned 
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^£02  « 


2T^.  not  f^-'dnt th^  v^^euutn  tub<*°  viii 

\y^  , -.^t  1-  to ' in.  that  when  t'm^ 

r^ct If ^ f fl^lL J? n m^nuallv^  tb^  oyfrload  prot<»>GtiQr30f  tb* 
6 0^ 3 ""  ng^l  l.tf50  _rf e t.1  £ if:2! rlillf « ^nt  fu ^ettoa  ^ujid  ttnat  tta** 
ili2 1 - 1-gbt  ^o  not  vork^r  ^oth<*r^  4t  tbp  time 

- ^ ...'1.oor  int^r'^^.ock^  :||i£,  th«^_gir_,cooliii,(:r_' Int^^rlocks  do 

got  ‘vork , 

th^  ■j2P-*6  manually  It  1^  ^ 

-ij  l9  r-’^  ^ff  *•  I!.... 51^ Ai cfa  3 ^ ^ 

u--'^. g;:;  ^'Utog^tig..  ccm;g 

l^£ ;|ft^r_th^_tgning  eofaplf^t^d. to  turgi.  Qa  the  faiigh  ¥oIt^E<^> 

Th#^  26  5 grnr , ct,l f 1-^ r > rh?»  r«**ctlfl?*r  1"®  locs,ti»a  in 

th^  blo-?k  4*  Tb?®  r^etlfl-^^r  ®gh^s.^tle  dir^^r^m  1^  ^ivon  by  fi- 

5-4,  7h^  'll t®^rn-^ ting  garr^^ot  appll*^d  to  thr*  contacts 

71  ^ 72  • 73  of  tb^  block  imc  from  toe  re  in  led  y.crts^s  th^ 

^102  the  «’s?ltcb  317  to  the  prlnr^ry  idmding  of  the  tra® 

' ' ''^  ’ " pha.r,e 

T305.  *fecoiicHTy  :>Ucpiie«  the  thr^e 

b r Id  c c-  11  o c t e d t e "■•  t'  i x 1 p r 3 05'* 

^..pr  V in  led  ov^r  the  termin^-l  91  t©  the 

ter2d.ri£l  6I  of  tn^  t^rrio  a board  ?n  in  the  bcP-6  rectifier 
r @ck  ♦ 

Tbf'  26  V rectified  voltare  suvvlinit  the  ccii?sumpti©r4  ci' 
cult?!  '^Itfeout  filtra  tion  , rince  thr  300  cp5- , ripple  f requency 
not  effect  the  op^r^'tior»  of  th-  tr^.ncfr-t tter, 

» Wh'-^n  " fvne  burn-*  out  in  one  cf  the  cf  the  alter 

iiutlnr  current  , the  rectified  eurrent  voltm*^  ’will  drop  t© 

20  V.  Itc  rirole  i.lll  to  "'uch  ^ thc.t  ?essie  cf 

tl3.e  rel^yr  (r,r.  the  reception-trun’^ci  cglcn  reloy)  vail  chat- 
ter. "^hen  unlcMgded  , or  vath  h ^'si  11  load  ^ tke  rectifier 
high  a 30  V . 
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FiE>  diagraig  of  the  26  V redtlfier, 

Th^  may  hf*  ch^ck«»d  x^'ith  a portable  by  c©n~ 

meeting  it  to  th^  .iack*^  in  tho  t^^rmlnal  board  302, 

Tbe  30^  y and  th^  -^300  V*  0.75  amp,  r^ctif if^rs.  Tfe#»  -300  ¥ 
and  1:hi»  “^300  ¥ , 0,75  r«®etifi»r!^  located  1b  tfee  block 

•3-  sebematie  diagram  of  th'^se  rectifier‘s  1^-  gives  by 
fig^ure  5^5.  Beth  rectifiers  are  turned  on  slffialtaBeousiy  by 
the  ceotactor  302.  The  alternating  current  flo'i^s  across  ttee 
contacts  76-78  , 5^-799  5S-'8o  of  this  connector  and  fro®  tfeere 
to  the  primary  ’winding  cf  the  transformer  302,  The  t'wo  secon- 
dary 'Winding®  of  this  trarsf former  supply  the  three-phase 
bridge  connected  reettfi^^r^  304  and  303. 

Both  rectifier®  are  alike.  The  only  dif^rrence  in  the 
fact  that  the  filter  choke  ceil  connected  In  ©ne  of  the 

rectifiers  in  the  negative  lead  and  is  the  other  transformer 


Fig,  The  ^e'^ematlc  diagram  of  th^  -100  ¥ aad  the  4*^00  V 

r^etif  Iffrg , ^ 

It  is  i®.  ths  positiv?^  Isad  of  th^  rectified  voltage. 

The  ripple  frequency  of  the  rectified  voltage  directly 
o®  the  rectifier  is  300  eps.  aao  the  amplitude  about  6 % ©f 
its  ®0r.i®al  value.  T©  reduce  the  rinple  , filters  of  the 
T:/2  type  , co®si«ti®g  ©f  the  chokes  L303  L30^  a®d  a set 

©f  ©©iide^ie^j.^  C3O3  aud  030^  f sre  connected  i®  the  rectifier 
circuit.  The  chokes  have  ai  Inductauce  ©f  2,5  Hy  at  ©,6 
amps,  and  each  set  ©f  .co®^e®sers  has  a total  capacity  ©f  6C  uF. 
The  filters  are  designed  to  smooth  ©ut  the  300  cps.  ripple  fre- 
queacy.  The  50  ops.  frequencj?  vill  pass  the  filter  with  a small 
smootiug  effect  a®d  , should  it  get  i®tc  the  rectifier  circuit  , 
it  will  caasa.  the  tra^srwitter 


50  cpn.  frequf^acy  may  appear  1®  tfee  rectified  current 
^^rteeiii  a®  assymm^trical  three-pfease  v©lta.ge  i®  apllied  from 
tfee  po'^ier  liae  , e.  ’a he®  o^e  ©f  the  fuse®  brir®s  out  ^etc. 
ususilly  ^ith  a reduc^^d  voltage  i®  ©ae  ©f  the  phases. 

The  -300  V rectifier  30^  voltage  is  brought  ©ut  t©  the 
terniiaal  51  ©f  the  BCP-6  rectifier  terrdual  board  311  via 
the  c©atact  211  oa  the  block  , aad  the  <^300  ¥ rectifier  303 
voltage  is  'brought  ©ut  t©  t^ri^iaal  37  af  the  sase  ter^iaal 
b©ard{  311)  via,  th^  contact  88  om  the  bl©ck. 

The  -300  ¥ rectifier  supplies  th^  relay  308  (iaterl©- 
ckiiig  relay)  , ¥hicfec©®®ects  the  G©®tact©r  303  for 
turiiiag  ©a  the  600  ¥ and  1,350  ¥ rectifiers  , via  the  dropping 
resistor  H310.  The  minus  300  ¥ is  used  in  the  rectifier  f©r 
supplying  the  negative  c©utr©l  grid  bias  f©r  the  traaseiitter 
vacuuis  tubes.  Because  the  various  vacuum  tubes  require  a 
different  bias  voltage  , the  300  ¥ bias  is  a plied  t©  a voltage 
divider  fr©m  "#ihich  tre  various  voltages  are  tapped.  The  v©l- 
tmge  divider  is  loeatedin  the  first  transmitter  section. 

The  4300  ¥ and  -300  ¥ rectifiers  are  protected  against 
©verlcads  and  against  short  circuit  current-  by  the  fuses 
B310  aJid  8311  iftx  ia  the  rectified  current  circuits,  Th-*  ne©n 
lamp®  312  connected  in  series  with  the  current  limiting  resis- 
tor® P313  , signal  the  burning  ©ut  of  the  fuses. 

The  rectifier  volts^ge  may  checked  with  the  pofctabl^ 
voltmeter  which  cnay  be  plugged  into  the  J acks  ©f  the  terminal 
board  302  ©n  the  block 

When  the  selenium  columns  age  , the  transformer  taps 
may  be  reconnected  in  agreement  x^ith  the  notati©®  ©a  the 
sehematic  diagram  figupe  5'"5* 

The  600  ¥ ^ 0 * 6,  ^ ^ ^ ^ ^ ^ ^®p. 

r^ctlfl^r  is  located  in  block  , ’^nd  1.  u-^d  for  5>upplylHg 
th-  -cr».n  grids  of  modulator  vacuum  tub^s  Y-SO  and  th^ 
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ffip.  ‘;-6!  Tti»  gch*‘matle_g,L'igIlil-^^  V rectlfl  X.. 

of  th-  first  pe^sr  .a=plifi-r  v.cuu«  t b*  Y-32  tfe* 


^ -..^1-iorj  Th*  =>r-h<»ffiatic  diagram  of  tb»  r-otl- 

high  fr^^qu^ney  5?^ctlori. 

, , f^=.nr•  '5-5  alt-rnatlar^  currsBt  i»  l»*a 

fi^r  1-  oy  ^ 

* 4-e  PR?  2??  , 290  of  th-  block  and  ■jcro-s 

across  tb**  contacts  <ioC  , > 

th-  priB-arv  vln'iag  of  th-  transformer  7303 

- c.r  tbe  transfor.Ter  "upplles  th-  three- 

•p^p.  ry  'axuBIb^ 


pn.se  bridge  connected  rectifier  302. 

^ ^ e.iter  i’  of  the  t/2  type.  Th-  filter 

Th«‘  ®®GGtnlsg  - 1- 


P 1 Hy  0,6  asp.  and  th^ 

ebok^®  bavf*  xm  in-^'oc tanc^  ^ 

. , . total  capacitance  e-f  iS  uP  at  a 600  V 
cca'eBS«r  set  :302  has  a tox-'J- 


J tJ  13  - E»  ' 1 ' " W w - - 

Ml  that  -*as  mentioned  about  th-  op-ratloi 
‘aorkisg  volt. mg**,  ^ 

al'o  to  tble  rectifier. 

cf  the  ICO  V rectifier  A^Vi.- 
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The  +600  V.  voltag"  is  l,»d  aorofi--  thp  contact  96  of  th#  block 
to  thP  t^ralnal  >>9  of  th^  :-CB-  6 r-ctlfi-r  rack  t^vmiazL 
board  3n  aad  froai  tb<»r?  by  cabl-  to  th«  terminal  1+9  ©f  th- 
transmitter  rack  termin  i!  boar^  901. 

of  by  fuses  , the  600  V rectifier  is  protected 
against  overload  by  a special  overload  relay  ^09  ,i»bicfe  , ^Um% 
it  close©  ^ interrupts  \vith  i«  contacts  tb®  contactor  303  coil 
control  circuit,  as  Is  evident  from  the  sebematlc  diagram  fi- 
gures 5«6  5 the  r^l^y  coil  is  c©nuect®d  lit  ttee  negative  lead 
of  the  rectifier.  Th®  valu®  ©f  tfee  current  ’%blcfe  i»ill  ©perate 
the  relay  is  deteroiined  by  tb®  ^bunting  r®eistr©r  ^311.  Wfeen  the 
overload  relay  operates  its  contacts  262  and  6l  connect  a thin 
holding  binding  of  this  relay  coil  to  the  26  ? line  (see  fig. 
5-6).  ~ i^ultm^omly  vitfe  this  the  pilot  lamp  310  light. 

The  voltage  can  be  ebecked  ’«ith  a portable  veljrsseter 
’'*hich  is  plugged  into  the  respective  ^iack*^  ©n  th®  terminal  bo- 
ard 302 .only  one  half  of  the  rectified  voltage  is  brought  out 
tc  the  j >ick*^‘  from  the  resistor  d303-l  of  the  voltage  divider  ( 
-303  aridR303“l)  moufited  in  thr-  nr:f’-6  rectifier  rack  (see  the 
*^chem:9ticGi^5gram  of  the  }^CP-6  recti-ler).  When  checking  the 
voltage  the  voltmeter  must  re  300  V which  c rrespondenfis  t© 

■I  voltage  of  600  V on  COO  V rectifier. 

The  600  V rectifier  prtected  against  overloads  and 
short  circuit^  in  the  primary  ^vinding  by  th^  fus^s  B309  ’*ith 
the  neon  pilot  lamp^  309* 

The  300  0^Q3  mm,  stabilig^d  voltage.  Th®  100  ¥ sta- 

bilized Voltaire  i®  used  for  suoplying  the  anod®  and  screen  grid 
of  th'^  crystal  oscil-lor-doubl^r  vacuum  tube  6 6c  and  the 
anodes  of  the  vacuum  tube  voltiaet^r  bridge  amplifier  tube  6Ff8c. 
The  stabilzing  i©  accomplished  by  means  of  fw©  type  CP-4o 
gashes  voltage  regulator  tubes  connected  in  ^erie©,  ^ach  volt- 
tage  regulator  C -4c  permits  th®  stabilizing  of  igo  V.  that 


f v:  ; 


liii 


tvc  connected  voltag.  regulators  give  a etabillzod  vol- 

tJge  of  300  V te  320  V.  The  voltages  applied  to  the  stabillzee 
frois  the  600  V rectifier  across  the  Dead  resistors  ^304-1  aod 
^304  (se-  fig.  5_6)  The  resistor  S305  Is  coaaected  lit  parallel 
t®  the  electrode  of  oae  of  the  voltage  regulators  301  aad  is 
to  a_slst  the  firiag  of  the  other  voltage  regulator.  The 
stabilized  volt-sge  is  brought  out  to  the  ooatrol  t-ralaal  b®- 
'sr-i  of  th-  block  4 aad  t©  the  eoatact  97  ©f  the  block  aad  frao 
there  to  the  t^rminsl  50  of  the  bcP-6  rectifier  rack  ter®iaal 
hSKct  board  3il. 

The  stabilized  ^voltage  is  held  withla  the  lioits  of  ±2% 
with  a ehaage  ia  th*  po-ver  liae  voltfsge  ©f  ±xo%. 

The  voltage  caa  b-  checked  by  ®eaBS  ©f  a portable  volt 
«eter  plugged  late  the  respective  jacks  ©f  the  termlaal  board 


rbe  1.350  V 


-£MEg^_rectlfler.  The  1.350  V , I.5  a«ps. 


rectifier  supplies  the  anodes  of  the  secoad  aad  output  pe^er 
asplifier  (the  fifth  aad  sixth  'Stages)  vacuum  tubes  ©f  the  high 
frequency  section  aad  the  modulator  tuaes.  The  soheattic  diagram 
of  the  rectifier  is. given  by  figure  5-7.  Th»  seleaiua  oolumas 
of  the  rectifier  301  ure  located  in  two  blssk.s  - l .*ad  2. 

Fach  half  ©f  the  rectifier  is  supplied  fro®  the  commea  secon- 
dary wlBding  of  the  transforos'-r  T302  , is  three-phase  bridge 
connected  and  gives  one  half  of  the  rectified  voltage,  rioth 
.sectloH  ofl  the  rectifier  are  series  coaaected  for  the  recti- 
curr?*at. 

The  ripple  l.s  aasoothed  by  a type  T/2  filt-r  consisting 
of  the  choke  1301  , of  an  Inductaace  of  1.2  Hy  at  1.2  amps, 
and  a sst  of  coaden.s-rs  0301  with  a total  capacitance  of  16  uF 
for  the  working  volt-^g®  of  1500  V. 

Sfter  passing  the  ;'tlter  , the  rectified  voltage  is  connecte 


Fig>  6-7.,  Ttoe,  .^cbfimatic  of  tlifi  1«^50  V rg*ctifi»r> 

to  tlB»»  bl^^f»d^r  =^301  $ ^302-1  F302  th^  ^efee- 

ms^tie  di-agr-:?m  ©C  tm^  typ*»  KP-6  seleiaiua  r<»e tif i??r) . 

Thf*'  purpo^^-e  ©f  th*^  resistor  is  t©  prevent  siihh  bm 

undu^  rise  iu  volt^^>ge  the  rectifier  is  uiilomded. 

Beside  this  , from  the  resistor  R3C1  the  voltage  is 
tapped  ar?d  brought  out  t©  the  eoatr©l  t^rmi^al  b©ar^  302. 

The  voltag-*  divider  eomsistiHg  ©f  the  resi-^tors  ?I301  (10.000 
ohm),  ^302..i  ^302-2  (eaefe  40.000  ohms)  divides  the  1.350  V 

in  ratio  of  1;5,  The  voltmeter  plugged  i^to  th-^  ^ack  iascri- 
b'»'d  ’n. ,350  Kv'*  ©f  tH#»  termviaal  board  302  "*ill  read  a voltage 
of  270  V.  Therefo^^  , the  readings  ©f  the  voltmeter 
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must  be  multiplied  by  five. 


•ihe  +1,350  V v®ltage  is  led  across  the  eoatact  66  ®f  the 
block  to  the  teralBal  48  ©f  the  BCP-6  rectifier  rack  ter- 
ffllBal  board  311  aod  from  there  by  cable  t©  the  termlHal 
48  ®f  the  trsuasKltter  rack  termiaal  beard  901. 


Ob  figure  5-7  the  automatic  overload  protectloa  of  the 
1.350  V rectifier  by  means  of  the  overload  relay  310  is 


evia-Bt.  The  current  value  ’Shlch  viH  operate  the  relay 


as  adjusted  by  the  shunting  resistor  1315.  A prot-etion  against 
©v-r  voltages  arising  ®a  the  overload  relay  coil  during  short 


3lrcuits  is  provided  in  the  form  of  a spark-gap  connected  in 


parallel  to  the  shunting  resistor  and  to  the  realay  binding. 


In  the  instant  of  the  short  circuit  a spark  Jumps  across  the 


spark-gap  , thus  protecting  the  relay  coil  against  possible 


i^urlBg  tb0  tuBliig  ©f*  tte#*  trsiB^fsitt^r  ©r  ©p^ratiBg 

at  reduced  po^er  , tbe  primary  ^Umdiug  ©f  tbe  transformer  T302 


is  remotely  si>^itcbed  by  meaas  ©f  tbe  c©Btaet©r-sele©t©r  30^ 
delta  t©  star  , is  evident  fr^is  figure  5-7©  This 

\^iy  the  rectifier  voltage  Is  reduced  to  750  V. 


3©  Desigra  features  aacl  assembly  of  the  BCP^6  .rectifier. 
The  Ss«*le^lU€5  rectifier  BCP-6  (fig.  5-8)  coasists  ©f  ttta  fly# 


bleep 


The  bl©eks  are  located  ii  a special  r*»*ctifier  rack  aud  , 
vheii  iiecp*ssary  , may  be  removed  fr©ii  it© 

Beside  thiise  , the  rack  eoataius  aa  eleetric  ®©t©r  aad  a 
v^Btilator  system  for  forced  air  eocllBg  of  the  rec- 

tifi-'r  and  other  small  compoueBts. 

The  r>»*Qtifl^r  rack©  The  rectifier  rack  (fig,  5-9) 
these  dimeEielonss  1.700  X 505  X 662  cam.  Itr  v^elded  frame  is 


typo  BCP-6  <?elealum  testifier. 

^5--  b^eek  253-bl@®k  ^5  5-bl®ek  re  lay  raek* 

/-cermin^l  311  eever5  8-v©ltm;ater?9-sel«^t®r  ’ 

llm  mft  - pm9Tr^imV*)Oo2)t 

10-  v#ltmeter  sele@t#r  w^iteb  ( 305)  | 11-  '^©Itmge  reguiat<ir 
( 3100512-  25  ^9ip.  fuses5l3-  siga,®!  lamp  ^ * »» 

( ”©verfeeatliig”)|l^-  lamp  ”("600  ¥ ®- 

verl®ad*0  ;15-  terminal  b©ard  f®r  ebekiag  tke  rectified  v@l- 
ta.ge«  ( 302)  ?16-  3 * fu-^e??  1q  tbe  600  ¥ reatifier  eircKit? 

17-  3 ampp,  fase.^  in  tbe  26  ¥ rectifier  eircuitilS-  rtdi® 
eommunic^atian  unit  supply  s¥itcb  ( 317)519-  1 amr,  fu®e  in 
tbe  -300  V reetifier520-  1 amp.  fuse  In  tbe  ^300-' \r  rectifiers 
.21-  pil©t  lamp  ^^fllament”)  s22-pil©t  la.mp  « 

( '‘iiigb  ¥®lt  age'*)523-  pil©t  lamp  " ' '*p«i^'er  lamn**); 

2^^  manual  a'&itsb  -H' "filaments**)  ( 314)525-  manual 

s\yitcb  '-300  V and  -^300  ¥"531  58  5 26  - manual  s%’iteli  "600  V and 
li350  ?"(  316)527-  15  amp,  fuses;28-  20amp.  fuges529-  ne©n 

p:Ll®t  lamps©!  tbe  20  amp.  fuses 5 30-  pil©t  lamn  " h 

("tuning") 5 31 -Dilot  lamp  " "(  1,350  ¥ ") (1,350  ¥ ®ver- 

l®ad")-32-emergenef  bigb  voltage  ( 313)  5 33-rie©n  pi- 

1©^  lamp.s  ©f  tbe  l5  ^®P»  fu^es. 

made  ©f  eiigie  irons.  Tm  tbe  frame  , by  means  ©f  ®ere\^^  are  faste- 
tened  aluminii'ffl  ^alls . 

In,  ttee  right  yull  is  cut  ©ut  for  a terminal  b©ard  ¥biefe  is 
fastened  t©  the  frame  of  the  rack*  The  cut  out  and  the 


j;  “<*  r T ■ 


I® 


t^rmin  ’1  b©ard  mr#*  covered  yilth  a removable  e©ver. 

In  tbe  re^  wall  sre  openings  fcr  exhoustlnn  the  keated 
air  w'bleli  has  passed  ©ver  the -BCF-d'  rectifier  blocks. 

The  rack  h-m  a number  ©t  guiie..  rails  made  ©f  shaped 
steel.  These  rails  guide  '■he  blocks  during  their  insertion  ©r 
removal  from  the.  rack* 

'It  the  V'"''ry  bettors  section  of  the  rack  Is  the  bl©ck  1, 
above  it  is  the  block 2,  etc.-  4t  the  very  top  ©f -the  r^^-ck  is  tk^ 

block  5, 


In  the  rear  part  of  this  rack  are  fastened  to  the  frame  t . | 

cw  - J 

contact  panel  with  guide  holes  and  receptacles*  When  the  blocks  I 

are  slid  into  the  rectifier  rack  their  knife  contacts  and  guide 
Ipins  enter  these  receptacles  and  guide  holes.  ! 

I The  rectifier  blocks  , after  being  slid  into  the  rack  , ! 

are  fastened  t©  the  frame  by  four  screw-  in  the  corners  of  the  pa-  , 


nel  of  each  block. 


The  type  75  electric  motor  and  the  ventilator  air  c®- 


ollBg  systf*m  f®r  tUc  r**etlflpr  '■CP-6  splsnia®  column?:  :ar#  loeatea 
iH  th®  roar  part  of  th^'  rack  undor  th«  bloek  ‘f-. 

wiring  connecting  the  block??  i?  located  along  both 
side®  in  the  khshe  of  th*  rt*ck.  firing  b-^rnesse^  ar^  used, 
at  the  end  of  each  eon-’uetor  is  a number  ^Meb  :agree3  with  the 

number  on  the  contact  paneld. 

All  the  unite  and  coraponenfie  of  the  rack  ©i  the  entire 

BCP-6  rectifier  are  marked  In  the  ?a«»  w::iy  as  appears  ®n  the  sche- 
■oatlc  diagrams!. 

The  rectifier  is  mounted  on  rubber  pad?  and  1-  fastened 
Ih.  r,<Up  For  b.tt.r  ,t  .blllt,  o'  tb-  rbeb  It  Ir 

also  faitened  t©  the  front  and  to  the  left  wall  of  the  r^.  i® 
nth  rubber  pads  between  the  rack  and  the  wall. 


, ^ • | • I 1 1 1 1 


Block  1.  Tho  frames  of  all  five  rectifier  BCP-6  blocks  are  de, 
signed  alike.  « pfjnei  is  sore’.v»d  to  the  frcnt  of  a cast  slla- 
ihe  control  gear  5 llp@t  l9.0sps  *tc,  are  fastened 


t©  tfeift  pan?»l. 

1 panel  I^ith  knife  contacts  used  for  eonnentlng  the  bl»ei 
into  the  electrical  unit  of  the  bcp-6  rectifier  is  mounted  at 
tb^  rear  ©f  th«  frame. 

panel  cf  each  block  bag  ti^o  guide  nlns 


Ttee  re  ar  eon  t ae t 
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which  f*ntcr  thr  i-  i 

€ - c!  , kQlp:B  0f  the  rack  the 

block  is  % !^lid  intct  it* 

The  ’v^lrlng  th^  rear  pan«»l  c-  % 

p i.  In  ??ugIj?^  a way  as  t© 

be  able  t©  bend 

.on.-u.ter-  af ucscrewlng  of  th».  pan*l  and 
j thus  tt«  t©  -.asp  th^  aooPS'  to  say  eontact. 

Thp  front  psB«I  earrlPS  ths  air  oil  filtsr  perferatsd 

alu^lniu®  insert  screens  sad  tbe  pilot  la«p  3O6  (^.itij  the  Insorlp- 

*("1)35  CT  ©verl®ad”)and  theeisH  emergency 
»oeer  '^•<itch  (600  V sni  1,35  kv)  ( 313) 

Inside  the  block  is  mounted  the  1,35  KV  filter  consisting 
of  the  chok"  L301  und  0?  tb-*  set  of  condensers  C301  . In  the  right 
front  corner  counted  on  a separate  nanel  is  the  overload  relay  310 
wijrh  the  adjustment  shunt  3315and  the  mica  spirkgip  B312. 

In  the  upper  section  of  the  block  are  U0  detachable  se- 
lenium collumn  rectifier  301  blocks.  The  selenium  blocks  are 
I fastened  by  two  scre’ws  to  the  contact  panel  of  the  block  1. 

I Block  2 . On  the  front  panel  of  the  block  2 id  an  air 

oil  filt-r  mounted  In  the  same  way  as  in  the  ease  ef  the  block  1. 
Above  this  air  filter  is  the  pilot  lamp  313  (with  the  inscription 
" " (''tuning"). 

I Inside  the  block  is  the  1.35  K¥  transformer  T302  , the 

cent  actor  308  which  connects  the  transformer  and  the  selector  con- 
tactor 30k-  for  connecting  the  primary  transformer  '7302  winding 
from  delta  to  star. 

Abov-.  these  Is  the  second  half  of  the  1,35  kV  rectifier 
senslsting  of  this  two  detachable  selenium  column  blocks  301. 

Blo-’k  li.  On  the  front  of  the  block  3 are  three  20  amp. 
fh-^es  B301  with  neon  pllct  l'--mp^  302  , P.o  15  amp.  fuses  B308 
’‘Itb  neon  pilot  l.mps  302  , three  manual  emergency  switches 
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( VI 4,  31 31 6)^  trp^  1 (B310  B311) 

^ith  nf^on  -'jilot  1^,‘api  312  and  rhr'®^  pilot  lamp*?;  303  (i?«itlfei 

thr*  inscription  •*  ■■  ( '-f llnmpntd'^ ) , 308  tbe  in- 
scription'* *’('»hiph  voltng^'*)  and  3i1(witfe  ttee  inscrip- 
tion ''  **(’*poo:cr  lino'*)* 

Inside  tbf»  block  oT'^  t'wo  cont'^otors  ; in  the  left  frent 
corner  the  contactor  301  for  eonnoottng  tli®  vgeuum  tube 
•■"'nto  5 and  in  tb^  right  r^ar  oorn®*r  th-^  contactor  302  f©r 
connecting  -*300  V and  th^  -.'^00  Vrectlfior  transfermer  T304, 

th^  coritcctors  mounted  rgh  a oop^ratc  p-^n^l  is  tfee 
relay  308  a^ith  the  droT3pl-^g  resistor  BlIO,  In  the  center  of 
th^  block  on  the  left  band  ^ide  i®  the  filter  choke  L303 
belonging  to  the  +300  ¥ rectifier  and  on  the  right  band  side. 

Is  filter  choke  'LlOb  belonging  to  the  -300  ¥ rectlfi-*r* 

Along  si:l-  t’:ic  chok-^  t'^'O  of  electrolytic  condensers 

(504  and  C303)  of  the  +300  ¥ and  -300  ¥ rectifiers. 

On  top  are  regiov+bl^  S'^leniu^B  coluoin  blocks;  ©n  the 
left  hand  sld'^  for  th«^  +300  ¥ rectifier  ‘^nd  en  the  right  hmd 
side  for  the  -300  Y rectifier, 

-lock  4*  At  th-®  bottom  of  the  front  psnel  of  tfee  bl®ck 
4 are  tbp^e  3 emp . fuse?  r}02  aitb  n^on  pilot  lamps  304  f©r 
the  preteetion  of  the  26  ¥ r^^ctiri^r  transformer  9 and  three 
3 amp.  Fuse-  0^09  vlth  neon  pilot '1-mps  307  for  the ■ protection 
of  the  600  ¥ r'^ctifier  transformer.  In  the  eenter  of  the  panel 
is  the  ecntrcl  terminnl  bo  rd  302  for  checking  the  rectified 
V ol t r-'g<E c ,,  -fn  the  upper  ceraer  of  the  panel  ere  tve  pilot 

aoo  (ixith  the  inscription  **  " ( '^overheating** 

and  3lO(¥lth  the  inscription  '*  600  '*(**600  overloHcf) 

Al^’o  located  on  thi-  panel  1-  the  rsdlo  ccenmanieaticn  unit 


corner  mounted 


eparate  panel  is  the  overload  r-lay  309  of  the  600  V ree- 


front 

In  tb^  l^^ft  isf  tli«i  cd5rn*='r  on  o p<n«»I  are  t’A© 

type  4c  gashes  v^ltssge  regul  ( 301)  '^Jitb  tbe  droppin-: 

R304-1  and  R304)  and  shunting  (^305)  r<®*?i^torr.  The  centi^r 
©i’  the  l5;|.oek  bet'^een  the  pk^nele  cGntains  , betliieen  the  panels; 
the  600  V rectifier  choke  L302,  On  the  left  hand  ^?ide  in  the 
block  is  the  600  V teetifier  transformer  303  on  the  right 
b ^nd  side  is  the  26  V r^^ctlfier  trsnsf^rmet  T3G5.  Bet’A’een  the 
transformers  is  the  600  ¥ rectifier  co^ndenser  set  C302. 

On  the  top  of  th'^  block  , fucunted  on  brackets  , is  the  26  V 
Hie,  selenium  column  rectifi<®r  305  -and  together  '^hit  it  , moun- 
ted on  the  front  p-anel  , the  blojetalle  relay  312.  The  de- 
tachable 600  ¥ rectifier  302  blocks  are  mounted  in  the  above 
v3 escribed  manner. 

Block  5.  On  the  front  Darnel  of  the  b'^oek  5 three 
25  Mp.  fuses  B304  and  th^  voltmeter  301.  Beside  these  on 
the  front  panel  are  also  tbe  handles  of  the  sei#sfct©r  switches 
©n  the  left  hand  side  tb^  selector  svritch  » 

(”p©vier  e.  line  - off  - po’^er  plsnt'O  handle  (302)  , ©n 
the  right  hand  side  on  top  the  voltmeter  selector  switch  hantdie 
( 305)  9 and  below  it  the  ^utetransformer  regulator  -witch 

*’  **('’voltage  - higher  - lower")  handle  (31(y 

Inside  the  block  on  tbe  front  n^nel  ire  located  ten  the 


left  hand  side  the  " 


'("P^^w^r  line  -@ff 


power  pl-%nt")  selector  ni'ilto.h  (302)  , on  the  right  hand  side 
©n  top  the  voltmeter  selector  switch  (305)  9 snd  below  it  the 
autotransformer  regulator  switch  " » 

("  voltage  - higher  - lower**).  In  the  310  selector  switch 
(in  its  decks)  rire  mounted  the  are  supressing  wire  resistors 
1309-1  ,^309-2  , ^309-3.  In  the  front  part  of  the  bloek©n  the 
left  hand  si#e  is  the  **220  V - 30O  V"  poa^er  line  selector 
switch(  301). 


'I'l'I'jM'I'I'j'I'I'l' 


7hr.  -p«c^  of  the  block  is  ocupl«d  by  tr^.n^form^r 

730':.  \ part  cf  tbli  •paco  in  the  block  li  empty. 

lSr:„X2.3.lJ;0:i!r.,  BCB^b__£gl^lun  ooluBag  air  ceollng  '^y^terg. 
iiio  «ir  coolitit;  "yrtem  of  1 rectifier  3«lenlirm  oolHmne  con- 
©r  a centrifus:-!  vontlla.tor  orlv-n  by  a three-phase  ai_ 
toraatlng  current  elect-oic  Induction  oiotor  4t  -75. 

The  eold  .lir  i"  dr-.^in  in  over  the  .,ir  ©11  filters  In 

<-1  1 2 a.L  roatlfier.  jh.-.  .atj-  current  fls^g 

-.'iOmJe  uottor.  t.o  th"  tc-r  pant  tb^  s«»l®aiuffi  eolunsns  and  trann- 

forsers  (and  tfeereb:,'  cools  the®)  exeunt  tbr©ugb  the  ©p.ning 
in  rear  v;all  ©f  th«  reetificr  rack  , opposite  the  bl®©k  k , 

The  screen  ©f  the  .,ir  ©n  filters  are  covered  ’^Ith  s,  thin 
Gil  file  , an  the  air  passes  ©ver  the  filter  , the  dust  set- 
tles, on  the  screens.  When  these  filters  becose  dirty  , they  mu-t 
be  vashed  in  a ^5  ^ solution  of  automobile  ©li  and  gasoline 
(petrol).  The  period  between  th*  IndivlduaKl  cleanings  is 
deterrdned  by  the  cleanllnes  of  the  air  in  the  radi©  van  ' 
and  by  rbs  time  of  the  year:  during  the  summer  more  frequen- 
tly , daring  the  winter  less  frequently. 


grlt„..The  transmitter  gacuua  tube  filament  tranef»rm...  ■ 

Maok-  and  the.  7310  vacuum  tube  filament  transfr>T-«.^r. , 
Th-  tranersitter  vacuum  tul3e.  filament  transformer  is  used  for 
heating  the  filaments  of  the  high  frequency  action  , the  mo- 
dulator and  the  transtaitter  racnltor  vacuum  tubes.  The  block 
oontuins  three  transformers  of  f*©  types. 

The  transformer  of  this  block  (see  fig.  5_io®  step  dow; 
the  220  V alternfctlng  current  voltsge  and  supply  the  folio- 

voltogfs^e  . 

!•  Th'^  ^cro^^' r T^. 07  - 

13  V , 11  amps.-  for  he., tins  the  filament  of  one  of 


th»  ty  p(»  Y-8o  ffiodulater  vacuum  tub^s; 

b)  13  V ,2.5  ampo.  - for  h«»iiting  tQ<«  filament  of  one  of 
the  type  -7  second  poser  amplifier  vacuum  tubes; 

2.  7he  transformer  r307-2  the  same  as  the  transformer  T307-1; 

3.  The  trjjnsformer  1306; 

a)  13  V ,2.5  amps.  - for  heating  the  filaments  of  the  output 
poser  ampifler  type  -7  vacuum  tubes  (each  of  these  vacuum 
tubes  is  supplied  from  a 'ieparete  secondary  ’•’indlng); 

b)  0,5  V , fcjS  amps,-  t©r  heating  the  filament  of  the  vacuum 
tubes  of  the  first  four  high  frequency  seotisn  stage  and  of  the 
traa-^mittsr  operation  indicator  vacuum  tube  (all  of  these  vacuum 
tube  are  supplied  from  a common  secondary  ’.binding) 

All  three  transformers  are  constant  voltage  (stabilized) 
transformers  , The  secondary  voltage  is  maintained  constant 
with  primary  voltage  variations  from  l80  V to  2ho  Y.  The 
three  transformer  differ  only  In  their  secondary  bindings 
and  their  primary  windings  and  their  stabilization  are  alike. 

The  stabilizing  proces  takes  place  in  the  following  manner 
The  alternating  current  is  applied  to  the  orlmary  transfor- 
mer winding  by  t*o  paths;  over  the  stabilizing  condensers  C305 
and  C306  and  over  the  choke  L309,  The  indueyance  of  the  Iron 
core  choke  L3 02  change  is  dependent  on  the  applied  voltage. 

At  low  voltages  jthe  current  across  the  cendensop  and  across 
the  ehdke  is  not  large  , so  that  with  a voltage  of  180  V 
or  more  it  is  sufficient  to  establish  th®  nominsl  voltage  on 
the  secondary  tronsforaer  winding.  At  increased  primary  vol- 
t'sges  both  currents  (across  the  choke  and  across  the  condea- 
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increase  , s®  tfciat  ptease  angle  betveen  tfee  current  als© 
increase*?.  Tbe  seccndiary  "binding  stablllaati®n  is  achieved 
by  tbe  c®mffi©n  section  ®f  tbe  change  in  tJae  current  and  the 
phase  angle  between  thers. 

The  jacks  310-1  ^ 310-2  , 310-3  are  used  f©r  cheeking 

tb<?  voltage  ©f  ©ne  ©f  the  secondary  windings  ©f  each  trans- 
former; the  voltages  of  the  other  windings  are  in  a prede- 
termined relation  to  the  checked  volt  ges. 

In  eisase  of  a breakdown  of  the  condenser  0305  ©r  C306, 
or  in  c se  of  a short  circuited  choke  L309  the  transformer 
winding  voltages  will  be  lower  and  t e stabilisation  will 
be  impaired.  In  case  ©f  short  circuited  primary  er  secondary 
transformer  winding  , its  voltage  will  als®  be  smaller  and  the 
cuerrent  drawn  fmmm  the  power  line  will  be  smaller  than  the 
normal  current.  Therefore  a short  circuit  does  not  harm  the- 
se transformers.  In  case  ©f  open  circuited  choke  windings  or 
of  an  ©pen  circuited  lead  which  connects  the  choke  t©  the  tran^ 
former  , the  secondary  winding  voltages  will  rise  above  nor- 
mal and  the  voltage  across  the  condensers  C305  and  C306  may  be 
in  axcess  of  ifOO  ?.  During  the  normal  ©per talon  of  the  stabili- 
zed transformer  » the  voltage  across  the  choke  L309  and  aeros? 
the  condensers  C305  and  C306  is  ©f  the  order  ©f  300  t©  Voo  V, 
The  primarS:  thr^e-  phase  alternating  current  voltage 
220  V ecmes  to  the  filament  transformator  bl©ek  from  the 
terminal  55  , 56  , 67  j ©f  the  901  transmitter  rack  ter- 
minal board  , across  the  rtansmitt^r  rack  and  the  filament 
transformer  block  connecting  boatds  313  (see  f6g.  8-10). 

The  transformer  primary  windings  are  delta  connected.  T^he 
terminal  board  315  contains  two  interlocking  contact; 
when  the  block  is  drawn  out  of  the  rack  the  control  circuit 
of  the  contactor  301  is  opened  and  the 


mm 


Is  tiii^r#by  disconnected. 

The  lo«er  J ;^ection  of  tb^  transmitter  rack  contain^  , be- 
slfes  tbe  transformer  , a separate  step«a<^n  (from  220  V?) 

filaeient  t rs^ns form'^r  T310  (see  fig.  5-10)  'wbose  secondary 
dingis  rujed  6.3  V at  3.8  a®ps^  and  supplies  tbe  filaments  ©f  tbe 
pr‘*'aaipilf ier  and  «utG!nat5.e  modulation  level  control  v cuum  tubes 
in  tke  audio  frequeney  section  and  ais©  the  filainents  of  the  va- 
cuum tube  voltmeter  and  modulator  vacuum  tube®. 


I -^1^1 

I HpJ  1^1 

I is?  • 

I Cj  55:^ 


located  In 
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Tbe  transforaiftr  T310  i?  stabilized.  Its  primary  '*in:ilng  is 
connected  to  220  V coming  from  the  contacts  56  and  57  ©f 
transmitter  rack  terminal  board  901  across  the  contacts 
56  and  5?  of  the  connecting  terminal  board  3O3.  The  secon- 
dary 'Winding  is  connected  to  the  contacts  l44  and  l45  of  the 
terminal  board  303. 

The  transformer  T310  and  the  connecting  t*rffiinal  board 
303  tre  located  in  the  Icwer  section  of  the  transmitter  rack 
on  the  panel  of  the  control  line  rectifier  which  supplies  some 
of  the  relay  control  circuits. 


5r4j..  The  gg  _2  selenium  rectifier. 

1 oTIi^  3ch#!Batlc  diajrrgjtgi. 

The  type  BC  «2  eelenlu®  rectifier  1^.  used  for  supplying  the 
receiving  apparatus  and  the  remote  eontr©!  unit  \^ith  chreqt 
aurrent. 

The  reetifl-r  BC  ^2  (see  fig.  5-1 t)  consists  of  three 
full’v^iave  bridge  connected  rectifiers  ¥hich  supply  the  follo- 
^ving  nominal  voltages; 

1 9 9^  ••  for  vSupplying  the  anodes  and  screen 

grids  of  the  receiv^^r  vacuum  tubes  and  for  supplying  the  remote 
control  unit  amplifier  vacuum  tube®, 

5.9  ma  - for  supplying  the  bias  circuits  ©f 
the  receiver  vacuum  tube  control  bridge. 

3)  arsp®.  - for  heating  the  vacuum  tube  fila- 

ments snd  for  operating  the  stepping  relay®  of  the  receiver 
autom  tic  communication  channel  tuning. 

» to  8 ma  - for  supplying  the  microphone  cie- 
cuit  of  the  remote  control  unit. 

Be.sic1es  these  voltage,  the  SC  -2  rectifier  also  supplies 
^a3..  ^alternating  current  (2,5  amps.)  for  heating  the  amplifier 
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vacuut!i  tub<*  fllarr»ntH  (in  ra<iio  v-si.n  and  in  th*  con- 
trol unit)  9.??  for  th»  pilot  illuminating 

lamps  on  th*  front  panel  of  the  control  unit. 

The  PC  -2  rectifier  is  suppl:Kied  by  alternating  current 
9t  110  V or  220  V.  A toggle  701  for  s’^’itchlng  the 

suprly  voltage  from  110  V and  v§oe  versa  !«  built  Into  the 
rectifiers,  Thl.e  toggle  e^wlteh  #eecr!nents  the  the  transformer 
T701  and  the  ehoke  L703  i^lndingr  Kith  Kfeich  Operate  as  auto- 
transformers  in  relation  to  the  condensers  C701. 

The  rectifier  transformer  is  stabilized  in  the  sam^ 
ff.isnner  as  are  the  transformer  in  the  transmitter  vacuum  tube  fi- 
lament transfibrmmtor  block.  The  transformator  supplies  a con- 
stant volt  ge  Kith  a poKer  line  voltage  variation  from  85  V t© 

120  V ¥hen  supplied  from  a 110  V poKer  line  or  from  270  V to 
24o  V when  supplied  from  a 220  ¥ poKer  line. 

The  primary  voltage  proceeds  to  the  transformer  1701 
across  the  stablilizing  condensers  C?01.  Tn  case  of  a 110  V su- 
pply 5 the  choke  is  connected  as  an  autotransformer  Kith  a large 
transformation  rati©  and  only  one  half  ©f  the  transformer  primary 
binding  is  connected.  In  both  eases  , that  Is  Kith  a supply  voltg- 
g®  of  ilO  ¥ or  220  ¥ , the  secondary  voltage  remains  the  <^.ame. 

The  transformer  has  three  secondary  k Indlngs . 

The  f undaffientsilL  voltage  of  the  first  (usually)  secondary  > in- 
ding  , from  the  contacts  11  and  12  is  applied  to  the  single  pfea- 
s®  bridge  connected  rectifier  ,701.  The  rectified  voltage 
filtered  by  a *'  filter  consisting  of  the  choke  L702  and 
two  condensers  C702  ^nd  G708.  The  choke  L702  i«  eonneeted  in 
negative  voltage  lead.  The  rectified  voltage  is  295  ¥ Khen 
delivering  90  ma . Khen  unloaded  , the  voltage  rises  t©  appro- 
ximately 320  ¥. 


Llgj„?j:ALt-ggjiemgt^.  dlagraa  of  th-  BCH-2  salsnlum  fg, 

supplying  thff  rBCBlVffrg  and  thd  r^meta  anl'tsT''’'^ * 

S«  alternating  current  for  obtaining  the  -105  V bias  is  also 

btain»d  from  the  first  secondary  transformer  winding 
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freiB  the  GOfitactft  11  and  12  , frsffl  vhere  It  applied  acres? 
the  ceupitng  cendensers  C706  and  C707  to  the  rectifier  703. 
The  value  ®f  the  eoupljingeondensers  is  b chosen  In  such  a way 
a?  to  obtain  105  V after  rectification.  The  bias  voltage  is 
filtered  by  the  choke  L702  and  by  the  condenser  C704, 

The  27  V direct  current  is  obtained  from  the  rectifier 
702.  The  alternating  current  voltage  is  connected  to  it 
from  the  second  secondary  transformer  winding  from  the  contacts 
13  and  l4.  The  rectified  voltage  is  filtered  by  the  condenser 
•703. 

The  third  secondary  transformer  winding  , contact  9 and 
10  , supplies  6,3  V alternating  current. 

The  microphone  circuit  In  the  remote  control  unit  is 
supplied  fro®  th»  27  V rectifier  702.  The  choke  L701  and  the 
resistor  ^701  are  connected  in  the  positive  lead  and  reduce 
the  rectified  voltage  to  5 to  6 V when  current  is  drawn  in 
the  microphone  circuit.  The  condenser  C705  together  with  the 
choke  L701  and  th®  resistror  ??701  fllt-r  the  voltage  ripples 
and  make  the  voltage  suitable  for  supplying  the  microphone 
circuit . 


a j . 


•a 


r® 


To  Kiss  raise  the  voltage  after  the  rectifier  eele- 
nlu®  columns  have  aged  , the  secondary  transforifier  windings  are 
provided  with  tapsi  the  first  winding  with  the  12"  tap, the  sec*nd 


DeslgQg  fgatur^g. 


Thm  BC  -2  reetifi^r  (see  fig.  5-12)  is  designeci  ia  tie 
sfeape  ©f  a steel  cabinet  isJitfe  a detachable  Qpper  c©ver 


MklQk 


Is  fastened  t©  the  cabinet  by  screws. 


The  type  B*' 


The  inside  ©f  the  cabinet  is  devided  iat©  tv©  sectiens  (see 


fig.  5-13)2  one  section  contains  the  transfortEer  , tie  cbeke  ^ 


the  condensers  and  the  resistor  ; the  other  section  contains 


the  rectifiers.  The  rectifier  columns  are  separate  froffia  the 


transforsier  mt  tp  prevent  their  excessive  heating.  The  seleni- 
um rectifiers  are  ceeled  by  natural  ventilation  (e©nveeti©n) 


Therefore  , at  the  bottom  of  the  cabinet  , under  the  selenium  t 

columns  , are  cut  outs  covered  vith  a screening  and  a special  ce^evert-® 


These  coovers  must  be  removed  vben  the  rectifier  is  ©perating. 


Fig.  5-13,  The  type  BC  -2  selenium  rectifier  (rear  tn 
viev  vith  the  cover  removed) 


The  most  convenient  rectifier  position  Is  the  horizintal  position 


since  then  maximum  air  circulation  takes  place  between  the  sele« 


nliaiB  ceeliAig  fin??. 

rerjtlfi^r  pewf>r  pvitch  ( 702)  and  ttee  supply  veltage 

39l*otor  sv;lteh  ( 70I)  h:indl<.s  bssn  brought  .ut  t«  th* 
Sid*  ’.-all  anri  abev*  tb-®  Are  tbs  rs^p^ctlv*  lnsGripti»ns . Th* 
ssieeter  svlteb  70I  is  siuipoM  wltb  3,  lacking  d*«ic*  to  fix 
, th*  sal*ctor  sv;lt«!a  in  ts«  deslr*d  no  ®r  220  V position.  On 
r*  «Lsf,  th*  Input  i*nd  output  conni»®tor»  ( 70I 

3nd  702) 


and  ftlt*r. 

th-  typ*  F7.i+5A  csnvsrtsr  i-  u-*d  fpr  supplying  tb*  r*- 
3lv*r  apparatus  >ih*n  this  is  bitt-ry  pc-.-r-a. 

Tb-  t3rp*  py_U54  eonv*rt*r  s;ltb  its  filt-r  (=**  fig.  5_il+) 
supines  th-  direct  curr-nt: 

-/-CiUJL  - -'•.r  supplying  tb°  tnod--  ■•ad  -er— n grid"  of  the 
receiver  vacuus  tube  and  tu?  dyn-^osle  loud^p-aker  a*pllfi*r  va- 
2uum  tub-'S. 

2)_-:10i_V  - for  supplying  the  ree-lv-r  v scuom  tube  control 

grid^. 


Tb-*  cc^nvertf^r  is  '^unpltod  fron 
six  •?f3nas'?t^d  type 

eurr??nt 

Ti'^t  ^no  QV^v  tile  p oT  tN«- 


the  ?6  V ^'Irciiit  of  tfer 
-foT'ic/^  hutt^riree, 
r the  di --  ttlbu  tlQH  oabi-e 
r-oeiver  .*  (or  the 


auxilliary  r-eely-^j-  control  unit) 
sche.nsrrtic:  of  the  c^^ble  non 


eenv^rt*»r  (see  ttee 
in  v^n). 


The  eenvert^^r  c^liv^^r 


It'  Mgk  velt-’g-  side  a volts- 


g'e  cf  .ippr©xinM,t^ly  450 

^ Te  reriuee  jp*  u.gk  voltage  , t>^o  group-  of  resistors 
R705  and  7706  s.rs  connected  in  the  le  -bs  rf  tbr  conv-rter  low 
v©j.tsge  side.  Trie  resi-tors  tsg-ther  with  th-  condensers  C71i 


L_  ___J_ 

hj.e  'li  i/rr-o'i  of  th®  ti,-oo  T’Y-V'}*,  fr»nv»rte*' 
with  it<>  fiit^.  '•  — .-i 

C7lV  i’rf?  C71 5 fr&m  filter  t<T'  reduc**  th^  ^l'»torbr?icte» 

wl^lcte  are  caupwd  by  tft»  *rclng  fi  t"  tfc*  brw?h»-’ , ’^s-ch  ereup  ®f 
ccndAnp^r.'’  cln-.l.n->  af  r^^l^torp  cona<-Qt.r'6  Irj  p7:rall#l  (»r 
in  'vltb  i r^''i  = t*no'>  «f  0..:5  Ccr  1 ob^)  or  cf  0,5  Oh® 

r“®iit®r.  With  tb®  proper  ehslr®  ®f  these  res'istsr?  the  conv«rt»r 
supplied  frcK.  26  V to  2c  V lino  will  coLlv~r  ge-O  V.  This  vol- 
tage is  then  filtered  by  tc*  ubeke  L7oV  .•tnd  tee  cindenspr?' ■ C7C9  , 
C71()  ,b7l6  and  C7L2. 

The  reeifters  '^'/Oh  ,'^7C7  » ’>’.7Ci  land  f!702  f©r®  « volt^ige  divider 
viicb  divider  ti»e  idc  V Inyo  270  V rnd  1C5  V’. 

^ bS-.-lili®  t t2S 

Th''  eontro?.  line  r«ctlfi»e  u<T»tj  f^,,,  <iuppiying  *f 

the  relay®  (In  the  central  control  unit  and  In  the  re mots 


c©ntr#l  unit)  and  the  radi©  cessuaicatien  unit:  c#ntr#l  ©ireuits. 

Ike  c©ntr©l  line  rectifier  (see  fig.  5-io)  is  a full  Mmre 
bridge  ©©nneeted  unit  f©r  supplying  18q  V at  6o  «m. 

ihe  rectifier  ls_ stabilized  in  the  sane  manner  as  are  the 
BC  -ti.  rectifier  and  the  transmitter  vacuum  tube  filament  trans- 
former block. 

The  primary  alternating  current  voltage  is  led  ever  the 
stabilialng  cheke  L307  and  the  stablllElng  condensers  0309  and 
C309~l  t©  the  transfermer  T3^1#  The  secondary  transformer  vol- 
tage is  applied  t©  the  rectifier  309.  The  choke  L303  and  the 
condensers  C310  and  C308  filter  the  rectified  voltage. 

The  bleeder  resistor  R315  reduce  the  rectified  voltage  vhen 
the  rectifier  operates  'Without  a l©ad. 

The  control  line  rectifier  is  supplied  from  220  V coming 
from  the  contacts  38  and  39  ©f  the  transmitter  raoli  terminal 
board  901  over  the  contacts  38  and  39  ©f  the  connecting  termi- 
nal beard  302  (see  fig,  5-10)  and  the  rectified  voltage  is  brought 
cut  tc  the  contacts  101  and  20  ©f  the  terminal  board  302. 

The  rectifier  is  mounted  on  a panel  and  is  located  in  the 
bottom  section  of  the  transmitter  rack. 

5-7.  The  storage  batteries. 


Tte?'  battery  sets  consist  of  twelve  type  4-.HKH-45  alkaline 
storage  batteries  used  in  the  radi©  van  and  ©f  one  type  ^CT-8Q 
acid  storage  batter:/  located  in  the  trailler  and  used  for  star- 
ting the  gasoline  (petr©l)  int^»rnal  combustion  engine  of  the 
DOW or  plant. 

?ia<*  alkAlln'^  bittarleu  ure  a*?  * pain.r  soura#  f.r  tli. 

receiver  , the  remot**  control  unit  ef  tbe  r^di.  o.n- 

snd 

muniaatlon  unit  , and  al«o  for  lilu.inating  the  radl®  vanmut  far 
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besting  the  sedeering  ir®n  in  the  abcenee  of  alternating  current  j 
There  are  tw®  batteries  s»ts  each  consisting  ef  six  sUrage  4-HKfI-45  j 
alkaline  batteries  connected  in  series  ard  drlivering  2b  V to 
30  V.  These  sets  operate  alternately  . k±3S  one  Is  being  eharged, 
the  other  one  Is  connected  in  the  radio  communication  unit  clr-  » 
cults  and  is  being  discharged.  Aside  of  this  , ©no  of  the  sets 
may  be  earrled  out  of  the  radio  va  to  power  the  remote  control 
unit.  Per  povering  the  reejote  control  unit  , one  half  of  the  > 

set  suffices,  l.e.  three  storage  batteries  4-HKH-45  M,  the  other  i 

half  may  re«ln  In  the  radio  van  (but  Is  disconnected  fro®  the  f 

radio  communication  unit),  or  may  be  taken  along  t©  the  remote 
control  unit  *ia  a spare.  p 

T-ehnlc-.l  data  of  the  type  4-.HIU’-45m  storage  battery;  ] 

1)  number  of  series  connected  ceils .4  |? 

2)  battery  capacity  '*hen  discharging  at  5 amps,  45  amps,-  1 

3)  voltsge  of  one  cell  after  charging 1,75  V 

4)  normal  voltage  ©f  one  cell  — 1,3  y to  1,2  V P 

5)  mlnimuE  voltage  of  one  cell  , to  which  it  may  be  I 

discharged  1 V j 

6)  aceunt  of  electrolyte  necessary  for  on#  cell  when  ir 


filling  it  for  the  first  time e,5  liter 

Both  sets  of  batteries  are  connovted  to  the  distribution  ca- 
binet by  means  of  the  three  - conductor  cables  (see  the  schema- 
tic diagram  of  the  cables  connections  In  the  radlcn  van). 

Tw®  conductors  (of  the  cables  ) connect  the  26  V and  the  third 
cable, connect  the  6,3  V t©  the  distribution  cabinet  { theee  vol- 
tage are  obtained  from  si*  series  connected  oell.s.  For  this  re- 
ason each  of  the  4-HKH-45M  batteries  has  a tap  in  the  center  of 


the  battery  , i.e.  between  sets  of  tw©  cells.  The 
cables  are  connected  to  the  terminals  66  ,6?,  68  , 
of  the  distribution  cabinet. 


ST"? 
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The  battery  (sharglng  current  1"  11  amp^,  >!aen  cearlng  it 
for  7 X hours.  The  voltage  ©|  the  vfa®ie  battery  set  at  the 
efearging  Is  ^3  V. 

Wben  no  «lter noting  current  i*  , tUe  batte- 

ries may  b*  aiech-rged  to  '^C  V te  24  V t 

be  discharged  he  law  24  V).  When  alternatln,?  current  power  is 
available  either  from  the  power  line  er  fre®  the  power  plant, 
the  battery  set  is  then  aennected  by  means  ®f  a buffer  t©  the 
26  X rectifier  and  tn*  voltage  ©n  tfce  battery  Is  maintained 
at  28  V t©  30  V.  The  battery  set  is  automatically  connected  to 

the  26  V rectifier  bv  means  of  the  rel^y  : >’< • 

The  6 ¥ type  3CT-80  battery  operates  in  the  trailer  power 
bl?.t  uad  , as  was  manticned  previously  , 1?  usee  for  st;?rtlng 
the'gasoline  engine  of  the  power  plant.  The  battery  Is  being 
discharged  only  during  the  starting  of  the  engine,  and  i«  be- 
in«^  charged  at  all  #ilc  time  while  the  engine  is  running.  In 
.Je  of  need  , a 6 V portable  lamp  for  alluminating  purposes 

be  connected  to  the  battery  circuit  (see  the  schematic  di- 
agram of  the  trailer  in  the  appendix).  The  same  battery  supplies 
tb.  automobile  horn  circuit  located  in  the  traiier.The  con- 
nection of  the  battery  Is  given  in  det.ll  1«  the  separate 
..power  plant  description  and  operating  instructions.,  menual. 

6-6.  distrlbutloia_caMa.bLt. 

1 , TWe  sahematt8._d,iMl£Sjt. 

. Is  a u.^it  from  where  the  various 

The  distribution  cabinet  is  a u..iv 

..ppl.  vox..*-  -r.  dl..rix.ut.a  t.  t,.  p..,r  unit.. 

220  5 .Ifrn.tlns  corr-nl  I»  bruugUt  to  tb. 

, -P  >c,  an^  40  (cee  fls.  5-15).  From  the  terminals 

,8  , ,9  , uni  40  tn.  tur—puu..  ult.rn.tlng  carr.nt  cntlou.. 
to  th.  c».re.r  - r.ctirl.r.  Fro.  tu.  t.r.ln.l.  75  . 76  una  77 


Th-  alternating  current  1.  led  tu  tbe  electric  better  , te  the 
motor  ®i  the  ventilator  in  the  radio  van  body  and  to 
the  receptacle  5 from  the  terminals  84  and  4o  the  alternating 
current  is  led  to  the  common  pmel  ®f  both  receivers  (and  from 

there  to  the  rectifier  BC  -2  for  supplying  the  auxllli^ry  re- 
ceiv^r) * 

In»Id,  tSd  oadln.!  th.  alternating  ourr-nt  brnnotM  .f 
fro.  thr  oontdot,  „ .nd  Vo  <o,«  ,n.  f„,.,  303)  to  tho  lUo.l- 

nati©a  step  a©iijn  tran^sformer  T309  8Jid  from  Its  secondary  iiiln- 
Ing  the  2o  V current  1?  led  to  the  selenium  rectifier  631 5 
Which  supplies  the  rel«y  311  coll  t*@  receptacles  304 

ano  to  the  terminals  79  across  the  closed  contacts  6-5  and  9-8 
of  tbs  energised  relay  311)  «nd  to  the  t-raln.!  76  (directly). 
From  the  terminal  76  and  79  the  26  V current  Is  led  to  the 
lighting  eircjuitH. 
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Thw  26  V fiDd  6v  dirpct  curr»(nt  frens  th«  tt»G  batt»ry  3«t  bran- 
chf^s  ®ut  from  tbf>  terminal'!  65  , 67  , 68  , 69  , 70  and?!, 

Th«  batt<»ry  circuit  conn^et^n  acro'^t’  thfta|!§ 

fiJTo  t>9  tb*  oh*33lR  t»r^lnal  2q  ^,n(!  thi*  poeltiv-  ?6  V 

battery  circuits  ecr.ncst^d  to  thi»  .=?f*li»etor  ^•wltch  by 

vhloh  th(>  batt»rl»-  :i’"»  rivltcbf!?  for  oisarglni?.  Tia»  -samp  -switch 
svltohss  tb®  6,3  V dii'f*Gt  C5urr<’nt  voltac«.  Th°  26  V voltag*  ©f 
tb'*  battery  vhich  b»ing  di'ebargpd  I--'  .Li»d  scrods  tb**  303 
mvltrh  t®  tb-  t»ri!iinAls  53  , 65  , 82,  33  an  ’.v«ll  a->  .icrorr-j 
tb©  normally  clo^sd  contacts  4-5  and  7-8  ©f  tb**  r^lay  3li  te 
th«  t^'-raiinwl  79  and  to  tw©  r*»ci^ptHcI<»''  ~o4.  Th®--  6,3  V voltag* 

l3  eoniif'cted  tc  the  ti“rninilP  cO  iuid  8l. 

V 

Tile  rectifier  BCB-66  26*v©lt^4ge  applied  to  tl^e 
terminiil6  6l  of  the  distributlod  csibioet  atjd  from  the  terminal 
52  ccsntlnuee  to  the  terminal  92  the  trs»ri.^mitter  r«ck 
ntl  52  ©f  ttee  tranrisdtter  ta^k  t-»rminal  bosjrd  901* 

Vlhea  alts?rnatiaf  current  1??  available  , the  centacts  3«2 
ef  tfep  rei^y  3^^  connect  the  Ji^charging  bfi»ttery  to 

the  26  V rectifier  located  in  the  bi^eck  4 ©f  ttee  rectifier 
BCP-»6t  a.”  a r'eftult  ©f  thi?  , the  battery  operate®  a®  a 
buffer  battery  In  conjunction  "with  this  rectifier, 

7'he  ceauf^cting  up  of  the  buffer  battery  te  the  26v 
rectifier  piArtisularly  important  during  tbe  ©peratl^nis  ef 
tne  ^Icctric  -T-tj^tor  pf  lutof^'^dlc  curfimonleatien  channel  tu- 

ning , ^ince  ^w.ben  tfei~  cotcr  r?*v®ree,^  ^ (change®  its?  direction 
of  rotation)  It  con^utneB  a iarg^  current  and  strongly 
(lo>.ers  th«»  voltige  ) the  rectifier  circuit  if  the  buffer  bat- 
tery t2  net  connected • 

The  condenser  C330  i?  used  for  r;?l®ing  the  veltage  value 
and  for  filtering  the  rectified  voltage  applied  to  teh  relay 
311  coll. 

Frora  the  t^rfiiinal  82  the  volt^^ge  ©f  the  discharging  battery 


»■  l-a  t,.  th,  ,o.U.»,t,r  or  th-  .o,.  th.  o„r,.„, 

©f  tS5.*  battery  obarg^r  la  i»d  t®  tar.  tr^rain^l  74. 

Frew  th..r  tarmin^l  83  tb®  26  V voltsg.*  if?  l..d  t©  tb« 
common  panel  of  both  receivers  , from  ther  terminal  65  t©  the 
auxilliary  receiver  control  unit  and  from  the  terainal  63  t® 
the  t-rminal  53  ©f  the  transmitter  rack:  terminal  board  901 
and  from  ther-  t©  the  central  control  unit  to  the  power  plant 
.‘Starting  stepping  pu'^li  but  ten© 

6,3  V voltnge  i‘t  from  tter  terminal  6o  t©  tla« 

Q^mmm  ©f  b©t^  rec^flv^r?  , ana  frmm  tk^  t^rminaa  8l  t© 

§p^»el,al  Ji?;ppar-'itus  supply 


: ) 
i 


f 


Flita  5-l6e  Dl?;?trlbutl©n  cabinet  . 

Tb^  distrlbuti©n  eabinet  (fig©  5-16)  s^lmil^riy 

t©  t'ne  realy  rack  bl©ekg  and  c©nf?i^ts  ©f  a cbag«^l.^  and  a beuslng 
The  j^teel  cba3'?l«  may  be  removf»d  fr®m  housing  after 
un^creMwing  f©ur  holding  screws.  On  th^  fretat  nan**!  the  bat- 
tery charging  <:-»ieetor  ^’.rfitch  (^01)  ^Ith  tb^  Inscription 
” 1 - bi^tt^ry  charging  - 2'*).  In  the 

center  position  both  batteries  ^re  disconnected.  On  the  saae 
front  panel  are  6 three  6 amp.  fuses  B303  , 15  amp.  fuses 

B305  snd  tM©  receptacles  304-  for  c©nn-»ctlng  the  soldering  lr©n 
and  the  portable  lamps.  Fastened  to  the  rear  ¥al^  are  the 
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basra  ’^Ith  eentaots. 

T^lay  and  tv  btitVry  cfear^jlng  n^^Uetor  switch 
aount^d  an  tV  of  tV  TV  basing  Gen<=i^t«  ef  *t 

5t*!*l  freffi«  c©V(»r'»d  with  alnsinlum  paggl^.  Tisf  t©p  ©f  tV  fra** 
i»  net  c®v*r*d  md  tV  charglag  r*etlfi#r  !«  s*t  ®n  It  and  fas- 
t^a«?d  t©  it. 


c typi>  BC  sflgjilum  j*»gtj^j^ 

1,»  TM<^  gch»?ng.tic  Jimgrag. 

'ibe  type  BC3'’l  ^‘^ienium  rf^otAifi^r  far  afearging  radl® 

L'omniuaiGatiQa  unit  b^v  tt«®ri^.^ . 

Tiar?  radio  eommnvlcation  unit  batteries  @f  24  series 

conneetad  type  4-HKH-45M  batter , aft*»r  ebarglng  , 
a voltage  of  43  V Tneir  charging  current  i«  11  amps.  These  para- 
cietarH  deternaine  the  design  of  the  rectifiers 

1)  the  rectified  voltage  - 30  to  44  V , 

2)  the  meiximum  rectified  current  - li_ii2ii£* 

Tne  rectifier  (fig*  5-17)  consifte  of  a,  three  - phase 

regulating  transforeier  (T308)  ^ a tap  ch^ngtngj  switch  ?er  the  v@l- 
tage  regulutien  ( ^n)  , ■»  thr**  s.-l*nius  c®l«-an  rectifier  ( ’06) 

u voltmeter  ( 302)  and  » ammeter  ( 303)  f®r  cheeking  the  ri»c- 
t if  led  voltage  tm  charging  current, 

rim  thr-o-m---  21*0  V «lt.rn*tine  onrri-nt  1!  cotm.ot.a  te 
th.  t.r«ln>a,  W , :,9  , -.a  40  »!■  <4,  r.=tlfl.r  inpot  p.r.ln.l  ». 

b..ra  .na  1..P.  rrp«  tlmr-  o,-r  tP-  6 .»p.  f-m  9306  '.nP  tp.  .applj. 

.vital.  306  t.  tp..  P-1-..-:'  -r»«'c.r..«r  V3u8  tiPPloo  '-'O.i.’-t.a  la 

!<!forrflPr  h'.is  in  eaclf  - phase  tv<o 


leceadury  wlD'dlnfe: 

delta.  The  tr.*n;*iorrspr  !)'*s  i ■•■.--■•  - - 

. 4 v-ind-ine.  The  secendary 
one  po-rmunent  binding  -vnd  one  r-gno.«.ting  4..nd_ng 

4 n <?  V • .ch  and  .»re  connected  In  series,  "h*  ^aps 

windings  give  4..  u 

-,  e finriirr-  ^re  connected  to  the  eelecter  switch 
©f  the  regulator  windings  -r' 

4 ot-4T-  The  ends  of  the  peraanent 

311  which  oenneets  them  In 


Sanitized  Copy  Approved  for  Release  2011/01/27  . CIA-RDP82-00038R001500110001-4 


-235“ 


Wh^^n  ©pirating  eel^ictor  ?«¥itete  3II  is  ©r  smaller 

number  mf  n^^o^mw^ry  ^/?inaing  turns  connected  ^ t^^leli  causes 
th^  change  In  the  rectified  voltage. 

For  the  tap  to  take  place 'without  turning  off  the 

transformer  , ©r  arching  , there  are  supreesor  resistors  H317-1, 
nil 7-2  an<5  n317“3  eonnected  between  the  movable  selector  switch 
contacts.  The  reetlfiea  voltage  controlled  by  the  direct  current 
voltmeter  302  Is  brought  out  t©  the  terminal  beard  on  the  rear 
side  of  the  rectifier  : the  positive  lend  to  t'^rmlnal  7^  ^nd  the 
negative  lead  t©  terminal  20.  This  ssme  voltage  Is  als©  brought 
out  on  thf^  rrctifi<«r  front  p;^nel  and  may  be  used  fercharglng  bat- 
\%hlch  do  not  belong  to  the  radio  communication  unit. 

The  discharging  battery  voltage  is  connected  to  the  terminals 
82  and  20*  This  voltage  be  checked  a voltameter  302  by 

pressing  the  momentary  contact  purh-buttoi?i  312  vbich  connects 

the  voltcietcr  to  the  discharging  battery. 

The  selenium  columns  are  cooled  in  the  rectifier  by  a type 
direct  current  electric  motor  (M3l^)  driven  ventilator. 

Th.  .Otar  v,b.n  nhunt  oonn.ct.a  , is  for  28  V operation. 

31nc«  tb.  r.otifl.d  volt..-  .*^^7  ^ 

-nablos  it  t®  operat.  safely  at  t hi 3 voltage. 


.onnected  , enatl-*  

...  .otor  la  turae.  on  t.e  ..Meat  t^rp.r.ture  is  over 

. . ioa^le  =-’.‘ltch  318  located  ®a  Ue  front 


+ 2 5*c.)  fcy  ®e*i3S  of  a.  t®gg 

T5anel  ®f  tbe  rectifier. 


2j, 

' T K-16)  i'  feullt  Into  a cabinet. 

...  rectifier  BC3-1  ^ 

..  ..a.  of  .ei.ea  steel  -.les  and  tne  Slue  -re  c- 
Tfe.  frame  *•  -_1J^ 

^.rea  Vitb  £an£iS.- 
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?g.BC3-3 


aaral  vlffVi). 


4n<3  the  ventilator  toggle  switch  (3^8).  Beside  this  « the  handle 
of  the  transformer  tap  changer  switch  ( 311)  i*^  als®  brought  out 


to  the  front  of  the  panel. 


5-10.  The  type  B -10-12  vibrator  converteii 

control  unit. 


he  remote 


1.  General 


The  vibrator  converter  B -10-12  is  a vibrator  type  volt- 
age converter  which  converts  low  voltage  direct  current  to  a di- 


r^ct  current:  ©f  ^ higher  v®ltag«». 

The  vlbr«.tor  converter  B -10-12  is  mhunted  in  the  re- 
mote control  unit  and  supplies  a nominal  voltage  of  220  V at  50  ma 
to  the  anodes  of  the  amplifier  vacuum  tubes  in  the  remotecontrol  hk± 


unit  'JS  wellas  to  the  anodes  ©f  the  audio  oscillator  3 -10-  va- 


cuura  tube??# 


. -a  M storage  batteries 

Three  series  connected  type  M-nt'.H-t? 

c.rrl.a  to  tf.  r.~.t-  control  o lt  fro.  th-  r.aio  ..n  -cpply 

th.  prlonty  (l<,.-r)»olt»g.  or  th.  vlbr.tor  coiivcrt.r  -12  V “ 

1,1,  ..p«.  TH.  P-fltt-d  supply  volt. s.  ..rl.tlon  1,  10,5  V t. 


TP„.  th.  oo.ln.l  po..r  Input  of  to.  vior.tor  conv.rt.r 
. .,1  « u.tt  und  tb.  noolnvl  PO-r  °u*P“' 

Is  l6,8  «ihr#»tor  converter  in  not 


Is  16,8  ’ vibretor  converter  in  not 

..r„r  1,  11  .. 


leaver  than  60  %• 


d.  ^ 5?cgi<^(Batlc  diagram* 

Tb<f^  ©pgratlni^  prlnclimDle  of  the  vlbr^tQr  eenvert^r^  The  vi 
br^tor  converter  B 10-12  (see  fig,  5-19)  belongs  so  the  group 
of  the  simplest  and  most  reliable  vibrator  converters  using 


the  method  ©f  synchronous  rectification. 


L. 


The  vibrator  eonv^rt^r  operafs  la  tb*  f®ll®.,ing  «ann«r  : 

Tb^  direct  eurreat  which  supplies  the  apparatus  is  changed 
by  means  ef  the  periodically  opening  and  closing  of  the  vi- 
brator Z two  pairs  ®f  contacts  1-8  and  7-6  connected  In  the 
primary  transformer  V '‘Inking  cloult  Into  pulsating  current 
Kt±k  which  generates  an  electromotive  force  (HMF)  In  the  se- 
condary transformer  circuit. 

The  magnitude  of  the  RMF  generated  In  this  phas#  is 
determined  by  the  transformation  ratio  of  the  transformer. 

One  of  the  transformer  secondary  leads  Is  connected 
to  the  movable  vibrator  contact  4 and  the  other  lead  Is  con- 
nected t©  the  mld-polnt  of  the  oondehser-energy-accumulator  fi. 

In  this  may  the  vibrator  contacts  1-8-7  , which  are  con- 
nected In  the  lower  voltage  circuit  (12  V)  form  a rapidly  swit- 
ching tfansfer  switch  Which  alternately  connects  the  primary 
transformer  winding  sections  to  the  power  supply. 

The  contacts  work  in  synchronism  with  the  contacts 

1-8-7  and  connect  the  secondary  transformer  winding  to  the  con- 
densers (accumulator)  !• 

In  this  way  the  vibrator  contacts  which  are  connected 

in  the  voltage  circuit  form  a meebanlcal,  feet. If  ley. 

The  voltage  ©n  each  of  the  condensers  § is  equal  to  the 
secondary  transformer  voltage.  The  higher  voltage  (220  V ) is 
rupplisd  by  the  two  series  connected  condensers  3.  Th«  recti- 
fier P«rt  ®f  the  vibrator  converter  ie.,  natprally  , connected 
A voltage  day.bleF* 

T®  protect  the  transformer  windings  against  overvoltages 
and  to  prevent  are  formation  ©n  th*  vibrator  contacts  , the  vl- 
^,j.ator  converter  contains  ape  spBpxesspp  circuits  consisting 
a condenser  and  a reslster.  The  are  suppressor  circuit  of 
u.  mailn  vibrator  contacts  (contacts  1-8-7  and  3-lf-5)  consists 
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of  th.  coad«ns«r  6 and  of  th*  r^^iner  1 and  of  th.  .tartln^  con- 
tacts (contacts  6-9)  consists  ©f  th«  eondsnssr  Ig  and  ths  resis- 
tor 5* 

IM?.  vibrator  operating  prtnpiy.i>,  -The  vlbtator  B -10-12 
iisesft  the  type  V-12  (12  V)vlbrat©r. 

As  is  evident  from  figure  5-19  , the  12  V Ioim  veltage  is 
led  to  the  exciter  vinding  over  the  toggle  switch  2 , ’ahlch  is 
In  the  " " ("  ©n")  position  and  ©ver  the  starter  contacts  9-6 

Under  steady  state  conditions  , the  starter  contacts  6-9 
are  closed  and  the  contacts  1-8-7  and  3-4-5  are  opened.  In  the  in- 
itant  ®f  connecting  the  i®v  voltage  (in  the  vibrator  located  in 
the  remete  control  unit  the  toggle  switch  2 Is  permanently  in  the 
" " C On  ")  position  and  the  turning  on  and  off  of  the  12  V 

lew  veltage  connected  to  the  vibrator  converter  is  accomplished 
by  'betting  the  " "("supply")  selector  switch  on  the 

front  panel  of  the  remote  control  unit  to  the  " ".("direct 

current")  position  and  the  " " ("off")  position),  the  current 

flowing  through  the  exciter  winding  generates  a magnetic  field 
vhlch  draws  the  armature  t®  the  core  and  disconnect  the  contacts 
6-9  and  connects  the  contacts  1-8  and  3-4. 

The  magnetic  force  is  countered  by  the  directive  force  ®f 
the  armature  ■which  carries  the  contacts  4 , 8 and  9. 

Vfhen  the  armature  shift  to  the  core  side  , the  contacts 
1-8  doss  and  after  a short  time  delay  the  contacts  3-4  close  too. 
Thus  the  12  V low  voltage  will  become  connected  to  one  section 
®f  the  primary  transformer  winding  and  a current  ■will  flow  through 
It  in  the  secondary  transformer  winding  an  7m  will  be  generated 
Which  af^ter  the  contacts  3-^^  have  closed  , will  be  conn-cted  to 
the  "oppor”  (according  to  the  scHematic  diagram  fig.  5-19)  condenser- 

,=ou«l»t»r  8 .«a  It  .111  rt-ts-  «P- 

frh.  tlmo  .tfn  th-  coBtactt  8-7  and  V-S  ar.  closed  , th.  cdntaot 

DurluS 

lllal®©  clo^e  , the  current  In  th-  vibrator  exciter  winding  will 


- 


b.  r-stabHUli.d  pr.o.,..  «1H  r.p.»t. 

Th.  »p,„i„g  .„a  tb,  elp,i„g  ,r  vlbr.fr  c.otMts 

takffs  place  at  a rate  ©f  lOQ  cds. 

£fa£..gr^  supro^^or  To  protect  the  transforaer 

windings  against  overvoltage  and  the  remove  the  detrimental 
are  effect  ©n  the  vibrator  contacts.,  the  vibrator  converter 

c©ntJiiin?»  are  suppressor  circuits. 

The  are  suppressor  circuits  function  in  the  follo^ilng  way. 

At  the  Instant  when  the  low  voltage  circuit  contacts  ©pen 
( -L  or  example  , the  contacts  l“*d)  the  entire  energy  of  the  elec- 
tric current  which  flows  after  the  circuits  open  , passes  throughC 
the  are  suppres-or  circuit  condeneop  and  thereby  simultane- 
ously prevent  the  arcing  of  the  elntacts  at  the  Instant  when 
these  ©pen. 

During  the  time  when  the  contacts  move  from  one  extreme 
position  to  the  other  extreme  position  (at  the  instant  when 
the  contacts  7-8  doss)  , the  voltage  of  the  oscillations  on 
the  transformer  winding  attains  the  value  doss  to  the  low 


E_^  ■ 
E 


r 


vcltage  value  ('Witfe  tfee  pclarity) . Under  tfee®e  circu®- 

great 

<3tances  , the  veltag**  ©n  the  contact??  ^^111  be  nmintiihtH 
and  , therefore  , the  clewing  ©f  the  circuit  (clasing  ©f  the 
contacts  7-8)  'Will  take  place  without  arcing. 

The  are  suppressor  circuits  ©f  the  main  vibrator  centaets 
l«8-7  »nd  3-^  5 consists  of  the  secondary  transformer  winding 
and  the  condenser  6 and  the  resistor  5. 

The  are  suppressor  circuit  of  the  starter  vibrator  contacts 
6-9  consists  o"  th^  cind^nser  11  and  the  resistor  1. 

are  supressor  circuit  components  bear  a certain  rela- 
tion between  each  other  and  are  in  a definite  relation  to  the 
^^^ijt^ation  frequency  and  the  closing  tim^  of  the  vibrator 


r ® 


F ® 


L © 


contacts • 


To  smooth  ®ut  th«  rifles  of  th^  vibrator  conver- 
ter higher  voltage  current, the  higher  voltage  cirdplt  contain*  a 
lovi-pa,.<3  filter  consisting  of  the  low  fre  ju-ncy  choke  and  the 
cond<»n«er  2jl 

T®  prevent  the  possibility  of  the  spreading  of  high  frecu- 
enc^^.terbances  (the  source  of  vhlch  Is  the  vibrator)  along 
the  external  circuits  of  the  vibrator  converter  , the  low  volta- 
ge and  the  high  voltage  vibrator  converter  circuits  contain  high 
frequency  low-pass  fn  ter«  The  high  frequency  filter  In  the 
low  voltage  circuit  consists  ofi  a high  frequency  choke  ^ and 
of  the  condebsers  1 , 13,  and  l4.  The  higher  voltage  filter  con- 
sists of  the  high  frequency  choke  and  of  the  condenser  12^. 


3,  Des  ien  fea  lures . 


FIs,  q-20.  P -10-12  vibrator  converter  (g°ngi:-:.l.  ) : 

r.-horizoat.l  panrl  2-  (=»-'■)!  3-=“P- 

Tb.  vitr.tor  oon.-rt-r  B -10-12  !U.  5-20)  1»  o-Un-a 

a,  . ...tal  situ  >11  of  IM  =S«POMnti  sent  .Ir.-d  l.Tid-. 

411  of  the  vibrator  converter  crmponents  are  mounted  on 
-no  xoriunva  p>„.1  1, 

a„l5„-a  in  th>  »h.p-  of  > “■>=’  '• 


for  the 

P 

s’Cx'ew.® 


is  ®n  t®  the  herlzent si  panel  by  means  of  f®ur 


The  following  components  are  mounted  ®n  tg£_ofjthe.js^ 
fiaOSi  * the  transformer  k , the  vibrator  Z i the  low  fre- 
choke  11  and  ©n  top  of  ifc  the  electrolytic  filter  conden- 


Bglp^  • hQrlZ5!fltal_E»ael  are  the  electrolytic  conden- 
sers-energy-aceumulators  § , the  electrolytic  filter  condenser 
iit  > the  inter  condenser  I3.  and  the  are  suppressor  circuit.® 
•lements  (the  resistors  5 and  the  condensers  6 ahd  15. 

ihe  bottom  of  tne  horizontal  chassis  is  enclosed  by  a 
rerr.ovabl**  o©v»r. 


The  vertical  panel  (both  of  its  sides)  carries  (see  fi_ 
gures  5-21  and  5-22)  the  high  frequency  chokes  3.  and  10  fhe  fil- 
ter condenser  1 and  ^ and  the  toggle  switch  2 , 

Besides  tlaese  , there  are  the  leads  for  connecting  the  vibrator 
converter  to  the  low  voltage  supply  (12  V)  and  to  the  high  vol- 
tag«“  (220  V)  circuits  in  the  retijote  control  unit  BY. 

The  vlbr.tttor  converter  Is  wired  with  0616^- 
due  ter -Si  The  red  conductors  belong  to  the  +220  V circuit  , 
the  blue  conductors  to  the  -220  V circuit  , the  yellow  conductors 
to  the  +12  V circuit  and  the  black  conductors  to  the  -12  V cir- 


A.11  detail®  are  numbered  In  agreement  with  the  vibra- 
tor connecter  .schematic  diagram. 

The  horizontal  and  t.he  vertical  panel®  ar»  enclosed  by 
a metal  cover,  (see  fig.  5-20).  The  cover  rests  on  tb-  lip  ©f 
the  vertical  panel  to  which  it  Is  fastened  by  three  screws. 
The  cover  is  also  fasten+d  to  the  horizontal  chassis  by  Kxeii 

eight 


9} 


. 0f.  th!L_V£rtl 

in  12  vlbrat0r„£0a2L£Xi£iY^-- 

electrical  contact  snd  thus 

the  Chassid  ^L^Iihrator  conv«rt-r  and  prevent  the 

tro.  a gooa  stileia  for^the  ,,eaueacy  disterhances 

possibility  ^ l,e 

Eta«»rat<»d  W 


IW 


ilili>ilil>liltliltlili|ihltli|ilil(|,|iiililililiiiltlilililiiililililtl«t«lil!li)iljlil4»it 
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! vibriJtor  conni^ctor  hou'?ln,ir. 

Th^  roof  of  th»  cov^r  Un  in  on- 

line) , t’^o  of  v,hich  ar^  u»,.(5  for  th«.  vibrator  conv..rt^rl^s4s 
i and  th--  tblrrt  on-  for  thr  to^gl-  s^^itch.  Brsld«g  thrsr  , tbrre 

I in  Ano^hrr  lar£«»_  p,P'*nln£  for  tbr  rrplaorment  ©f  tbr  vibrator 

I 

'*lthGUt  thp  of  Dismounting  th-  cov<»r. 

ihi'^  op'»nlng  is  cov^r^D  vflth  a cap  attacbrd  to  th*  cov^r  by 
t'*o  scr»^’*s.  4 brass  spring  is  attaeh^d  to  th-  cap.  This  spring 
holes  ta^  vibrator  in  itr  plc-cc  and  cennsets  tho  vibrator  spblald 

I 

’Aith  th<*  ccv«^r  (^Ahlch  th«**  antir^  vibrator.) 


]: 
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Controling  the  raJio  cominunication  unit. 
6^1 o General. 


CHAPTER  6, 


The  raiio  communication  unit  (the  transmitter,  the  recei- 
ving apparatus  ami  the  electric  supplies)  are  controlled  by 
operations  during  irfhich  the  follows?  ing  takes  place  : 

!•  The  selection  of  the  control  unit  (radio  van  central 
control  unit  •.!,  nr  remote  control  unit  B.Y). 

2*  Tile  remote  starting  and  stopping  of  the  power  plant 
engine. 

3.  Connecting  and  disconnecting  the  radio  communication 

unit. 

Switching  and  control  of  the  radio  communication  unit 
supply  circuits. 

Selectipn  of  the  desired  mode  of  communication :M±tx 
simplex,  mechanical  semi^duplex  or  duplex, 

6,  Change  of  the  radiated  transmitter  power  from  the  full 
(100^)  power  to  the  reduced  (10  - ^0^)  power, 

7o  Selection  and  tuning  of  any  of  the  tsm  four  pre tuned 
and  fixed  transmitter  and  main  receiver  communication  channels; 
selection  and  tuning  of  the  auxilliary  receiver  communication 
channel, 

8.  Control  of  the  transmitter  audio  frequency  section 
(manual  modulation  level  control,  compensation  (correction) 
of  the  frequency  distortion  taking  place  in  the  connecting 
line,  etc.), 

9#  Transmitter  modulation  by  means  of  the  carbon  micro- 
phone, throat  microphone,  or  the  TA  - ^3  field  telephone  set 
hand  microphone, 

10,  Transition  from  transmission  to  reception  and  vice- 
versa, 

11 , Volume  control  


0-f:  J"/- 
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11.  Volufl®  control  of  the  signals  received  by  the  recei- 
vers anc  repro<1uced  by  the  headphones  and  by  the  dynamic  loud- 
speakers « 

The  raJlc  coaiM:inicatioa  unit  may  be  controlled  from  two 
units: 

directly  froffi  the  respective  units  and  the  control 
equipment  in  the  radio  van,  or 

2)  remotely  - via  the  connecting  line  conductors  - from  the 
remote  control  apparatus  (B.Y)* 

The  radio  coiwonicatioa  unit  control  organs  consist  of  re- 
lays, contactors,  electric  laotors,  selector  switches,  toggle 
switches,  knobs,  etc. 

The  selector  switcmjs,  toggle  switches,  knobs  and  controll- 
ers are  located  on  the  respective  units  and  control  panels. 

Only  orae  operation  | the  transition  fro®  transmission  to  recep- 
tion during  semi-duplex  communication  - is  controlled  by  pres- 
sing the  push-button  on  the  microphone  handle  or  on  the  cord 
switch  of  the  throat  microphone  or  tm  finally  by  the  switch  in  the 
handphone  of  the  field  telephone  set  TA  - ^3  (the  last  one  only 
When  operating  from  the  remote/?^  control  unit  B.Y). 

The  control  elrcuit  relays  operate  on  26?  and  l80  V. 

Some  of  the  operations,  such  as 

- the  remote  starting  and  stopping  of  the  power  plant  engine. 

- the  connecting  and  disconnecting  of  the  radio  communication 
unit  and 

- the  tuning  of  the  preturied  and  fixed  communication  chan- 
nels ( frequencies ) , 

are  performed  automatic ally:  it  is  sufficient  to  press  the 
proper  push-button  on  the  respective  unit. 


IfflBIfflBnPBHHBiMfflnWBni 
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of  ttae  radio  eoaiaiunicatlon  unit  from 
the  radio  van. 


The  following  control  operations  are  concentrated  in 
the  central  control  unit: 

!•  The  main  radio  communication  ur  it  control  components, 


including  the 


All  of  the  radio  communication  unit  control  operations 
named  at  the  beginning  of  this  chapter  are  controlled  from 
the  following  components  in  the  radio  van: 

1.  From  the  central  control  apparatus  (.*Y)  and  from  the 


first  transmitter  section. 

2.  From  the  common  panel  of  the  receivers. 

3.  From  the  dynamic  loudspeaker  panel. 

4.  From  the  auciliary  receiver  panel. 

5.  From  the  rectifier  BCP-6.  panels. 

6.  From  the  charger  rectifier  and  from  the  distribution 
cabinet  panels. 

The  operations  performed  from  the  panels  of  the  radio  re- 
ceiver apparatus  and  from  the  panels  of  the  supply  units  ’were 
taken  up  in  detail  in  the  Chapters  3 and  5.  Most  of  these 
operations  are  quite  simple  and  easily  understand  able. 

The  control  operations  performed  frotr  th?  central  control 
unit  ..Y  are  diverse,  the  connection  sequence  during  some  of 
the  operations  is  rather  complicated  and  therefore  requires 
close  detailed  explanation. 

One  operation  is  performed  from  the  first  transmitter 
section,  namely  the  control  of  the  rectifier  BCI^-6. . - the 
connecting  of  the  + 300  V,  - 300  V,  6OO  V and  1,35  sup- 
ply rectifiers. 


1J-: 
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including  the  jacks  for  x connecting  the  headphones,  and  the 
throat  ffiicrophone  (separate  or  as  a part  of  the  helmet)  connec- 
tor (via  the  cord  switch)* 

2.  The  control  components  for  the  compensation  (correction) 
of  the  frequency  distortion  which  takes  place  in  the  transmitter 
audio  frequency  circuit  section;  the  control  In  the  main  receiver 
output  circuit* 

3.  The  electric  measuring  instruments  for  the  control  of 
the  audio  frequency  signal  applied  to  the  transmitter  audio 
frequency  section  and  for  the  control  of  the  modulator  vacuum 
tube  anode  current;  jacks  for  connecting  the  headphones  fey 
which  the  transmitter  is  monltcrei  ("listening  in"  to  the 
transmitter)* 

The  pilot  lamps  for  signaling  the  state  of  the  remote 
control  components,  or  for  signaling  the  transmitter  control 
operations. 

5*  The  control  circuit  components,  the  microphone  cir- 
cuit components  and  the  main  receiver  output  components 
(condensers,  chokes,  resistors,  etc.). 


2*  The  schematic  dlaCTam. 


ihe  central  control  unit  Tj.y  switching  components  are 
descrifeei  below  in  the  detailed  description  of  the  control 
operations  performed  from  the  unit. 

The  following  components  belong  tc  the  conjrrol  noparatus 
(see  the  central  control  unit  schematic  diagram  in  the  appen- 
dix)* 

t ?5iinu3l  modulation  level  control  (PP*M)  H 410, 

- the  variable  resistor  ^ 44  for  adjustment  of  the  de- 
layed detector  voltage  (4P.M), 

the  equl5.l2ing  network  for  th^  compensation  (correction) 

of  the  frequency  . . . 
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of  tbe  frequency  distortion  'which  tolies  place  in  theccnnecting 
line  from  the  remote  control  unit  B.Y,  and 

- the  variable^  resistor  h409  for  volume  control  of  the 
signals  received  by  the  main  or  auxilliary  received,  vhich 
are  reproduced  by  the  headphones  plugged  into  the  "Tf”  (P4oi) 
jack  or  the  connector  f403  (the  helmet  phone), 

The  follo'wing  coi’ponents  belong  to  the  transmitter  audio 
frequency  section  signal  controls 

**  the  milliameter  • .^01  'i^hose  scKale  is  graduated  in  volts, 

- the  toggle  s*t%itch  ..408-2  and 

- the  resistors  R,4o3-l  and  H 4i2, 

These  components  belong  to  the  circuit  of  the  vacuum  tube 
voltmeter  which  has  been  described  in  Chapter  2. 

The  ammeter  ..402  with  the  toggle  switch  ;4o8-l  are  the 
components  used  for  checking  the  anode  v current  of  the  isodulator 
w vacuum  tube. 

The  headphones  for  monitoring  the  transmitter  are  connected 
to  the  jack  ’VK*»  (.401-2). 

The  pilot  lamps  signali.ze; 

- the  Selected  control  unit  (the  central)  control  unit  B,Y 
in  the  radio  van,  or  the  remote  control  unit  B.Y), 

- th«  selected  mode  of  communication  (simplex,  semiduples, 
duplex) , 

- the  Selected  transmitter  and  main  receiver  communication 

channel  (^l”,  ”2^*,  **4”), 

- The  43.contact  section  (,4o5)  of  the  connecting  terminal 
boards  .4o4~.4o5  connects  the  central  control  ur.lt  ..Y  to  the 
transmitter  rack,  and  the  7~contact  section  of  the  ^ same  ter- 
minal boajrd  (.4o4)  connects  the  central  control  unit  ..Y  to  the 
modulator  block. 

voltage  for  supplying  soe^  of  the  relay  ^nO 

contactor  control  ••.•••• 


contactor  control  circuits  as  ¥ell  as  for  supplying  the  carbon 
microphone  ;Or  throat  microphone  an^  pilot  lamps  is  coxinecte(§ 

to  the  unit  only  after  the  (»*poitfer 

line-off-p05*ier-plant")  selector  switch  (.302)  on  the  rectifier 
BCP-6,.  block  ^5  panel  is  set  to  the  (•♦pover  line”) 

or  (**power  plant**)  position  (^ith  the  battery 

set  connected)  and  the  **  ** 

{"radio  communication  unit  supply  switch")  (..317)  on  the 
block  ^ panel  is  set  to  the  ("on")  position. 

The  180_¥  voltage  from  the  control  circuit  rectifier  is 

connected  to  the  unit  only  after  the  " 

("power-line-off -power  plant")  selector  switch  has  been  set 
to  the  ("power  line")  or  the  "AHPIHAI"  ("power  plant") 

position. 

'U  De^i^n  features. 

The  central  control  unit  ..Y  has  been  designed  as  a ^ 
blocks  which,  w be  a conns  c te  d with  the  mod  ul  at  or  b2  o ck , f oriss 
the  Second  section  of  the  transmitter  with  rhe  central  control 
unit  block  ..Y  taking  up  the  whole  front  section  in  the  trans- 
mitter rack  itoJSLK  space  for  these  r*o  units. 

The  coupling  of  the  central  control  unit  Mock  ..Ywith 
the  modulator  block  is  accoffipiisbed  by  screws  and  also  by 
means  of  the  connecting  terminal  boards. 

The  central  control  unit  consists  ofs 

- the  control  panel, 

- the  relay  and  cncKe  Mock,  and 

- the  equilizing  network  block. 

Cn  the  coni i c 1 v an e 1 are  located  the  selector  switches 
(rotary  selector  switches,  push-buttons,  toggle  switches), 
controls  j and  jacks  for  connecting  the  he  adphones  and  f^icro- 
phone,  the  connector  for  connecting  txhe  helmet  phone,  two 

meters  
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phone,  the  connector  for  connecting  the  heliset  phone,  two 
meters  (ammeter  and  voltmeter),  the  compensating  network 
an#  ten  pjLLot  lamps  (see  fig.  6-1). 

The  lower  part  of  the  control  unit  contains  the  relay 


control  unit  ..1. 

1.  Selection  of  the  control  unit  (the  central  control  unit 
..Y  in  the  ra<lio  van,  or  the  remote  control  unit  ..B.Y)* 

2.  Hemote  starting  and  stopping  of  the  poi*»er  plant  engine, 

3*  Connecting  and  dis connecting  the  radio  communication  unit. 
Selection  of  the  desired  mode  of  communication. 

5.  Change  of  the  radiated  transmitter  power  from  full 
power  (lOOJI)  to  reduced  power  (10  tp  kO%). 

6.  Selection  of  any  of  the  four  transmitter  and  main 


receivei 
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time  delay  control  of  the  automatic  modulation  level  control 
(AP.M)  and  the  connecting  terminal  board  ..404-,, 405  for  con- 
necting the  unit  to  the  modulator  block  and  to  the  transmitter 
rack.  Access  to  the  relay  contacts  and  to  the  shaft  of  the  time 
delay  control  of  the  automatic  modulation  level  control  (AP.M) 
is  enabled  through  the  cut  out  (window)  in  the  control  panel. 


consists  of  the  selector  switch 


(.409) > of  two  sets  of  induction  coils  and  of  two  panels  with 
condensers  and  resistors.  All  of  these  are  mounted  on  a founda- 
tion which  is  screwed  on  to  the  central  control  unit  ..Y  panel. 
The  network  is  covered  with  a shield  cover. 

All  components  of  the  units  are  marked  in  agreement  with 
the  notation  used  in  the  schematic  dlagraxES, 

The  central  control  unit  block  wiring  side  is  covered  with 
a shield. 


he  cen 


tiioe  delay  control  of  the  automatic  modulation  level  control 
(AP.H)  and  the  connecting  terminal  board  ••4o4-,,4o5  for  con- 
necting the  unit  to  the  modulator  block  and  to  the  transmitter 
rack#  Access  to  the  relay  contacts  and  to  the  shaft  of  the  time 
delay  control  of  the  automatic  modulation  level  control  (AP«M) 

Is  enabled  through  the  cut  out  (utindow)  in  the  control  panel* 

The  eQUilizing  network  block  consists  of  the  selector  switch 
(.^9) I of  t^/^o  sets  of  induction  coils  and  of  two  panels  with 
condensers  and  resistors*  All  of  these  are  mounted  on  a founda- 
t ion  which  is  screwed  on  to  the  central  control  unit  •.¥  panel. 
The  network  is  covered  with  a shield  cover. 

All  components  of  the  units  are  marked  in  agreement  with 
the  notation  used  in  the  schematic  diagraji^. 

The  central  control  unit  block  wiring  side  is  covered  with 
a shield. 


6-3.  Control  operations  performed  from  the  central 
control  unit 

1.  Selection  of  the  control  unit  (the  central  control  unit 
. .Y  in  the  radio  van,  or  the  remote  control  unit  ..E.Y). 

2.  Bemote  starting  and  stopping  of  the  power  plant  engine. 

3*  Connecting  and  disconnecting  the  radio  communication  unit. 

Selection  of  the  desired  mode  of  communication. 

5*  Change  of  the  radiated  transmitter  power  from  full 
power  (lOOJI)  to  reduced  power  (10  tp  No^). 

6.  Selection  of  any  of  the  four  transmitter  and  main 
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lamps  ..^01  {"portable  recdiver  control  unit”)  . •^1«1 

("central  control  unit")  &n4  .kC1^2  ( "B.Y") ("remote 
control  unit"). 

With  the  selector  switch  switched  from  one  position  to 
another  one,  the  output  circuits  of  the  main  receiver,  the  in- 
put circuits  of  the  transmitter  auiio  frequency  section,  the 
supply  circuits  of  the  remote  (from  the  central  control  unit 
•,Y  or  from  the  remote  control  unit  control,  the  cir- 

cuits of  the  communication  channel  selector  relay,  the  recep- 
tion- tr-ansoilss  ion  relay  circuit  am  the  pilot  laisp  supply 
circuits  Sire  switched  too. 

Further  operations  which  are  performed  from  the  central 
control  unit  ,«Y  are  ^escrlhed  helcsw  * 

2^  JlMQTl  STAHTING  4HD  STOPPING  OF  fHE  PCMm  PLANT 

mam. 

The  remote  starting  ani  stopping  of  the  power  plant 
engine  is  accomplished  hy  means  of  two  momentary  contact 
push-huttons  (.,4o6  and  ,407)  on  the  panel  of  the  central 
control  unit,  Ahove  these  push-buttons  are  these  inscriptions 
"ARPEHAT"  ("power  plant"),  ("start")  • " h 

("stop"), 

Ss^start  the  engine  the  push-button  ("start") 

(•4o6)  must  be  pressed.  Thereby  two  series  connected  relays 
(coils)  -0  313-1  and  -) 313-2  are  energiiied  in  the  power  plant 
and  their  contacts  close  (see  fig,  6-2), 

The  relay  -)  31 3-1  contacts  connect  the  starting  battery 
• 301  toihe  coil  of  the  starter  contactor  -)  320,  The  energised 
starter  contactor  closes  its  contacts  and  the  starter  battery 
is  thus  connected  to  the  starter  electric  motor  K 3'w  * The 
starter  couples  itself  to  the  engine  and  starts  cranking  the 
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engine  of 


*>nglne  ©f  the  pnaer  plant, 

The  closeti  contacts  of  the  energize*  relay  -0  313"2  connect 
the  26  7 circuit  to  fiO  other  relays  (to  the  relay  -)3l4-l  for 
connectirig  the  ignition  circuit  ane  to  the  self j interlocking  re- 
lay -;314-2)  anh  these  energized  relays  operate  their  contacts. 

By  energizing  the  relay  -)3i*’’“l  its  contacts  open  ang  gls- 
ccnnect  the  circuit  i*’bioh  shunts  the  low  voltage  winding  of  the 
iragnetc  transfcraier  (and  there  by  connect  the  ignition). 

The  i|nition  system  can  now  operate  in  the  usual  way  and  assure 
the  Ignition  of  the  engine. 

When  the  relay  -)3lV-2  was  energized,  its  contacts  closed  and 
forirei?  a circuit  whicn  shuts  the  contacts  of  the  relay  ■»)313-2, 
i.e.  connect  the  relay  to  a seif-intarlocklag  circuit. 

Then  the  push-button  ("start)  (..406)  may  be 

released,  ils  a result  of  this,  the  relays  -)313-l  and  -)313-2 
are  deenergized,  ana  open  toplr  contacts,  but  the  relays  -)3l4-l 
and  ^>314-2  win  retsain  eners-tzed  onJ  the  circuit  which  shuts 
the  low  voltage  winding  of  the  aiagaeto  transforaier  regains  open. 

This  eniis  the  reasote  starting  of  the  power  plant  engine. 

£a-£taa  the  engine  -it  is  sufficient  to  press  the  " " 

("stop")  push-button  (..407).  The  relays  -)3l4-l  and  -)3lV-2 
are  thereby  deenergized,  end  the  contacts  of  the  relay  ~)3l4-l 
* close,  whereby  the  circuit  sbantlag  the  low  voltage  magneto 
transformer  winding  closes.  The  Ignition  Is  thus  turned  off  and 
the  engine  stops, 

apparent  frons  the  schensatio  dlcgraa  (see  fig.  6-2) 
that  It  is  possible  to  stop  the  engine  from  the  central  control 
unit  .,Y  o,niy  in  the  cas«  when  the  toggle  switch  .323  is  in 
bhe  B...."  ("off")  position.  If  this  Is  not  the  case,  the 
anglne  s.aanot  be  fponi  the  central  control  unit  , . .Y. 


Connecting 
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Connecting  and  dlsconneeting  the  radio  communication 


This  operation  is  performed  by  pressing  the  button  of  the 
twin  push-button  switch  4o5* 

Above  the  knobs  on  the  panel  are  the  inscriptions  s « 

("radio  communication  unit"),  ^ ("on)  - " " 

("off"). 

When  the  " " ("on")  button  is  pressed  the  followihg 

circuit  is  established  (see  the  radio  communication  unit  control 
schematic  diagram)!  26  V (contact  52  of  the  terminal  board  405), 
one  pair  of  contacts  of  the  " " ("on")  button,  the  contacts 

43  of  the  terminal  boatd  405,  the  vacuum  tube  filament  interlocking 
contacts  on  the  terminal  board  31 5 i the  contacts  of  the  " 

— — ” ("time  delay")  automat  901  and  the  terminals  4-3  of  the 

terminal  board  901,  the  cable  from  the  transmitter  to  the  recti- 
fier BCP-66  , the  terminals  ^3  of  the  terminal  board  311,  of 
this  rectifier.  In  the  latter  the  -►26  V is  connected  to  the  con- 
tactor 301  which  turns  on  the  rectifier  BCP-66.  4 detailed  des- 
tatiEit  -cription  for  turning  the  rectifier  BCP-66  on  is  given 
in  Chapter  5. 

The  other  pair  of  contacts  of  the  "BK.”  ("on")  button  con- 
nects the  automat  9OI  relay  coil  to  the  frame* 

The  radio  communicsttion  unit  is  turned  off  by  pressing 

** ("off")  button  of  the  switch  405.  The  ” " 

( on")  button  jumps  out  and  above  mentioned  26  V circuit  opens 
and  the  radio  comiBunication  unit  is  turned  off. 

it.,.  Selection  of  the  mode  of  communication  and  transition 
from  reception  to  transmission. 


The  modes  of  communication  of  the  radio  communication  unit 
as  follows  : 1.  Simplex 
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control  unit  U H Y> 

unit  are  as  follows j 
1»  Simplex. 

2^  kechanio&i  Aic  with  the  transmitter  and  main 

receiver  operating  with  a common  antenna  on  the  principle  i 
with  the  microphone  pusb-buttori  depressed  - trans  miss  ion  | with 
the  push-button  released  - reception, 

^ Duplex  this  is  possible  only  whep  the  compietary 
apparatus  is  available  - the  portable  reception  equipment  which 
is  equipped  with  a special  antenna  system, 

I'he  selection  of  the*  desired  mode  of  operatlor4  is  made  by 
means  of  the  selector  switch  koh  which  may  be  set  to  three  posi- 
tions (see  the  radio  communication  unit  control  circuit  schema- 
tic diagram). 

On  the  panel  above  the  knob  of  the  selector  switch  4o4 
^e  these  Inscriptions s ” ” ("mode  of  communication") 


’C”  ("Simplex") 


Ilk 


»»C”  (”sifflplex”)»  ” 


*•  ("semi-duplex”).  " 


" ("duplex") 


Transition  of  the  rsuilo  cocMBunlGatlon  unit  operation  from 
reception,  to  _tr  MS  miss  ion  and  vice  versa  is  aoeomplished  by  means 
of  tbe  reception-trMSMission,  rel^^  T^^hich  consists  of  the  elec- 
tromagnetic relay  -)102  and  of  the  type  B,.-2  vacuum  selector 
switch  (..1C8). 

The  control  (energizing  and  deenergiz?.ng)  of  the  relay 
-)102  is  accompldished  by  mums  of  the  mode  of  communication 
selector  switch  In.  case  of  sinrplex  corsmunication,  and  by  a^ans 
of  the  push-button  on  the  microphone  handle,  or  the  push-button 
of  the  throat  aicrophone  cord  switch  in  case  of  semi-duplex 
X communication . 

With  the  relay  -0102  ener^irised.  tbe  s us tern  is  set  for  trans- 
0ilS£lsa,  «lth  the  relay  deeperglzed . the  system  is  set  for 


Whan  the  relay  -)102  is  energized,  the  movable  contact 
of  the  vacuum  selector  switch  (..108)  connects  the  antenna  to 
the  transmitter  and  disconnects  It  from  the  receiver! 

Bes.tde.s  this,  the  relay  -)102  contacts,  when  tbe  relay 
U eaerglzed,  perfirm  the  following  operations: 

1)  csnnect  the  chassis  (the  negative  potential  of  the 
anode  voltage)  totbe  cathode  of  the  crystal  osclllator’doubler 
vacuum  tube  (.4DI)} 

2)  Short  circuit  the  re.sl.ator  T?-151-6  in  the  bias  volt- 

age divider  of  the  transmitter  and  connect  the  chassis  to  the 
modulator  bias  potentiometer  tesistcr  as  a result  of 

which  the  bias  1*5  reduced  on  the  control  grids  of  all  trans- 
mitter vacuum  tubes,  these  tubes  are  unblocked  and  thus  the 
transmitter  Is  unblocked  too 5 

3)  disconnect  the  common  point  of  the  receiver  bias 
voltage  divider  resistors  P..277,  r!-279  .and  n-233  from  the  chassis, 


as  a result  of  ahlch  the  bis5  Increases  on  the  control  grids 
of  all  receiver  vaoucm  tubes  (vitb  the  exception  of  the  vacuum 
tubes  ,.209  and  ..210  of  the  audio  frequency  amplifier)  and  the 
re ce  1 ver  Is  M ockef5 , 

With  the  relay  -)1C2  the  antenna  is  connected 

to  the  receiver. 

Besides  this,  'ihsn  tbs  rel.y/  ~)102  is  being  deenergized, 

1*  performs  the  rewreed  operations  to  fthose  desccrlbed  above, 
namely: 

1)  dl"! connects  the  cathnde  of  the  vacuum  tube  .*101  from 
the  chas,^!;:?; 

2)  connects  the  high  resj.s  tan  ce  resistor  H«l5l~6  into  the 
bias  volt3.ge  di\»^lder  and  also  dla connect®^  the  ehassie  from  the 
resistor  T?-l48  of  the  mcclui.ator  bia«  potentlotneter,  as  a result 
Oi  ^<»hlcb  the  bli3.s  increa.3f>s  on  the  control  grid??  of  ail  trans- 
Hitter  vacu.L^m  tubes  t>ith  the  exception  of  the  crystal  oscilla- 
tor-doubler vacuum  tube  (..101)  and  the  transmitter  Is  blocked^ 

3)  connects  the  common  point  cf  the  receiver  bias  voltage 
divider  resistors  R-277,  B 279  and  F 23C  to  the  chassis;  the 
control  grids  thus  receive  the  normal  bias  and  the  receiver  is 

With  the  rede  of  eornunlcatlon  selector  s"i?itch  in 

the  "c”  ("simplexiO  position  (situplex,  special  core  muni  cation) 
the  contacts  of  its  "__"deck  energize  the  pilot  lamp  ..4oi-7 
vith  T^^hich  the  dropping  resistor  H ^07^3  is  connected  In  series. 
The  contacts  of  its  deck  close  the  supplj^  circuit  of  the 
relay  -)102  coil.  The  relay  is  thus  energized  and  switches  the 
radio  communication  unit  to  tranS!nlsslori . 

When  the  selector  svltch  ..s-04  ie  turned  to  the  

;“semi«.duplex*»)  position,  the  pilot  lamp  ..hOl-1,  vith  the 

series  connected  . , . 
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series  connected  dropping  resistor  R-407-2,  circuit  is  connected 

by  tbe  ..1+0^  deck  " " contacts,  the  selector  switch  . .402 

deck  " " contacts  and  the  normally  closed  contacts  3-4  of  the  re 

lay  -)4025  but  the  Selectoi-  switch  ..4o4  deck  “a"  contacts  do 
not  complete  the  supply  circuit  of  the  relay  -)102  and  this  then 
opens  and  connects  the  radio  communication  u it  for  reception. 

From  the  schematic  diagram  of  the  radio  commu  ication  unit 
control  circuit  it  is  apparent  ttiat  to  achieve  simplex  communi* 
cation,  the  mode  of  communication  selector  switch  must  be  set 
to  tbe  "C"  (“simplex”)  position  when  transmitting  and  to  the 
( "semi -duplex")  position  when  receiving. 

When  the  special  apparatus  is  operating  with  this  mode  of 
communication  (simplex  communication)  no  switching  is  performed. 

It  is  necessary  to  modulate  the  transmitter  with  the  carbon 
microphone,  or  the  throat  microphone  with  mode  of  operation, 

Which  is  being  described  (simplex  communication)  it  is  necessary 
to  press  the  push-button  on  the  microphone  handle  or  the  push- 
buttoffi  of  the  throat  microphone  cord  switch  when  transmitting. 

This  is  required  in  order  to  complete  the  carbon  or  throat  micro- 
phone supply  circuit. 

For  the  ffigs.b^|ca3,„spmi-duplex  communication,  tbe  mode  of 
communication  selector  switch  must  also  be  turned  to  the  " 
("semi-duplex")  position. 

Transition  from  reception  to  transmission  is  then  achieved 
by  means  of  the  push-button  on  the  microphone  handle  or  on  t) e 
throat  microphone  cord  switch. 

When  the  push-button  is  depressed,  the  relay  -)102  is  energl* 

zed  and  the  carbon  microphone  or  throat  microphone  supply  circuit 
^111  be  closed. 

It©  ii  obvious  that  after  pressing  the  push-button  one  may 


When  the  push-button 


- 262 


Whan  the  push-button  Is  released,  the  relay  -)  102  will  becoiae 
energized  and  the  carbon  Bicrophone  and  throat  microphone  circuits 
will  open. 

It  is  obvious  that  after  the  push-button  has  been  released 
It  is  possible  to  receive. 

Besides  using  the  simplex  communication  and  the  semi-duplex 
communication,  the  radio  communication  stnit  may  also  operate  with 


can  be  used  only,  as  was  mentioned  already 
previously,  when  the  radio  communication  unit  is  equipped  with  por- 
table reception  apparatus  (B...)  which  is  equipped  with  a special 
system. 


5., ..Changing  the  power  radiated  bv  the  transmitter. 

This  operation  is  performed  by  switching  the  toggle  switch  4o8. 

Above  the  toggle  switch  on  the  panel  are  the  iifflcrlptlonss  "... " 

("power"),  "255^"  - "lOO^". 

To  reduce  the  power  radiated  by  the  transmitter  from  the  £u2i_ 
to  theCreduced  (10  to  40j^)  level,  the  toggle  switch  must  be 
set  to  the  "25^"  position.  Thereby  the  following  circuit  is  com- 
pleted (see  fig. 6-3);  +26  V from  the  contact  52  of  the  terminal 
board  (405  is  led  over  the  toggle  switch  (4o8  contacts,  over  the 
contacts  42  of  the  terminal  boards  (405,(901  and  (311  across  the  con- 
tactor -)3o4  coil  to  the  cahssis  ("ground"). 

The  contactor-selector  t)304  becomes  energized  and  its  contacts 
reconnect  the  1.35  kV  rectifier  primary  transformer  T302  winding 
from  delta  to  star.  The  voltage  supplied  by  the  rectifier  is 
thus  reduced  to  750  V and  the  transmitter  pc*er  is  thereby 
reduced* 
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automatic  tiinin 


Ttm  automatic  tuning  control  system  is  an  electromecbanlcal 
apparatus  VI hich  enables  to  electrically  control  by  ri^chanical 
motion  the  tu  ing  elements  of  the  transesitter  and  of  the  receiver# 

The  tuning  of  any  one  of  the  pretuned  and  secured  coMmunication 
channels  (vava  lengths)  is  thereby  guaranteed#  The  combination  of  the 
four  pre tuned  communication  channels  is  immaterial  within  the  comma- 
einication  r^ige  ♦ 


sd'2 


Ibe  gchematic  diagram  of  tbe  circuit 
the  transmitter  outnut  BO'^er. 


The  auto^catic  tanlng  is  performed  by  pressing  one  of  th« 


foiar  push-buttons  of  the  ^--push-button  selectors  '*hich  ar< 

located  on  the  • • . 


SSUSSSEaSKS 
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2,  .The  transmitter  automatic  toning  coatrol  sirstftM 

(the  antotune) , 

Sgaeyaj. . The  automatic  tuning  control  system  (further  called 
”the  autotune”)  consists  of  six  automatic  me chan is me  (further  called 
«the  autotune  heads”)  «1*%  can  rotate 

only  through  one  revolution. 

The  autotune  beads  are  coupled  to  the  variable  {turing)  conden* 
sers  of  the  transmitter  high  frequency  section  stages. 

The  humbers  of  the  autotune  heads  correspond  to  the  numbers  of  the 
stages  vhose  condensers  it(the  autotune  head(  rotates. 

All  autotune  heads  are  driven  a single  type  AY-40  electric 
motor  by  means  of  ^*orm  and  gear  transmissions , 

Strict  synchronization  of  the  motion  of  the  autoture  heads 
is  regulted  fot  their  proper  functioning. 

The  autotune  heads  vill  further  be  called  by  numbers  i^^hich 
correspond  to  the  designation  of  the  tu  ed  elements  . 

ffitotune  beads  and  ”4g  are  alike  m6  they 

are  interchangeable. 

autotune  be^  differs  from  the  first  four  by  having 
a prolonged  shaft  for  controlling  the“seeklng’'  selector  switch 


The  au  to  tune  bead  ” 6^*  contains  complementary  ei|uipment  for 
controlling  the  limit  switch  104  and  the  limit  switch  105. 


located  on  the  central  control  oanel,  on  the  remote  control 
panel  (B..Y  or  on  the  auxilllary  receiver  control  panel  and 

on  the  measuring  instrument. 

The  tlm€f  reguired  for  the  automatic  tu  ing  of  any  communica- 
tion channel  of  the  transmitter  is  10  seconds  and  of  the  receiver 
is  less  than  IQ  seconds. 


The  toning  control  by  means  of  thi^  j ^ ^ 

by  a system  of  electrical  elements  'which  fv.ii.-  4.,, 

major  coiaponehts: 

1)  the  communication  channel  selector  switch  ^0i  {(%>■. 

central  control  panel,  601  (on  the  remote  control  . of  * 

(on  the  portable  reception  apparatus)  for  the  aelrctior  of  th  i 

re<3  (pretunedl)  communication  channel  by  the  operator; 

2)  the  ’'^seelcing”  selector  switch  1C6  contrcllec?  bp  the  antotuar 
head  ^5”  which  Is  used  for  setting  the  cam  drum  to  the  pcsitior 
^^'hicb  determines  the  engage.Tent  of  the  respective  channel  number 
psSs^l  selected  by  the  selector  switch  ^01; 

3)  the  limit  switch  104  and  the  switch  10?  controlled  by  the 
autotune  head  ”6^*  which  determine  the  operating  time  of  the  system, 
the  iBoment  of  revere ation  m6  the  end  of  the  bperstionf 

4)  the  relay  10^  controlled  by  the  starting  and  by  the  direction 
of  rotation  of  the  autotune  motor  M 101: 

5)  the  ” (^control  unit”)  selectpp 

switch  ^02  which  selects  the  control  from  either  the  centre!  control 
unit,  from  the  remote  control  unit  of  fro®  the  portable  reception 
apparatus  and  vice  versaf 

6)  the  communication  channel  selector  relays  402-l  and  ^•02-2 
which  control  the  sppply  circuits  of  the  relay  104. 

For  the  proper  functioning  of  the  automatic  tuning  control, 
the  seeking”  selector  switch  must  be  synchronized  with  the  auto- 
tune he.ads,  and  th€'  swl  ches  1C4  and  105  must  be  adjusted  to  the 
limiting  positions  of  the  entire  autotune  operating  cycle. 

The  adjustment  of  the  transmitter  tuning  elem<=nts  to  the 
preselected  position  id  characterised  by  a high  degree  of 
accuracy. 


The  toning  control  by  means  of  the  autotune  is  accomplished 
by  a system  of  electrical  elements  ¥hlch  consists  of  the  folloi^Jing 
major  componehtss 

1)  the  communication  channel  selector  si^^itch  M-Ol  (on  the 
central  control  panel,  6G1  (on  the  remote  control  panel),  of  5^1 
(on  the  portable  reception  apparatus)  for  th©  selection  of  the  desi- 
red (pretuned)  communication  channel  by  th©  operatori 

2)  the  ’’seeking”  selector  s’^’ltch  1C6  controlled  by  the  autotune 
bead  ”5”  ^’hlch  is  used  for  setting  the  cam  drum  to  the  position 
^%'hich  determines  the  engageirent  of  the  respective  channel  number 
pa*>*^l  selacted  by  the  selector  switch  401^ 

3)  the  limit  S’^ltch  104  and  the  sis^itch  105  controlled  by  the 
autotune  head  **6”  ^iihich  determine  the  operating  time  of  the  system, 
the  Isoment  of  reversation  and  the  end  of  the  operation! 

4)  the  relay  104  controlled  by  the  starting  and  by  the  direction 
of  rotation  of  the  autotune  motor  M 101: 

5)  the  ” » (**control  unit”)  selectee 

switch  402  vhich  selects  the  control  from  either  th©  central  control 
unit,  from  the  remote  control  unit  of  from  #he  portable  reception 
apparatus  and  vice  vers a| 

6)  the  communication  channel  selector  relays  402«l  and  ^02-2 
^bteh  control  the  sppply  circuits  of  the  relay  1C4. 

For  the  proper  functioning  of  the  automatic  tuning  control, 
the  seeking”  selector  switch  must  be  synchroni^^ed  with  the  auto- 
tune  heads,  and  the  swi  ches  1C4  and  105  must  be  adjusted  to  the 
limiting  positions  of  the  entire  autotune  operating  cycle. 

The  adjustment  of  the  transmitter  tuning  elements  to  the 
preselected  position  id  ebaracteri^ed  a high  degree  of 


accuracy. 


The  accuracy  of  the  successive  automatic  tuning  Is  greater 
than  the  possible  accuracy  of  manual  tuning.  Thus  the  tuning 
accuarcy  depends  on  hciw  precisely  the  manual  tuning  was  perfor- 
med during  the  original  tuning,  l.e.  it  depends  on  strict  adherence 
to  the  rules  listed  in  the  second  section  of  this  manual. 

i&J...  Efti^pfple  of  the  autotune  operatiob.  The  transmitter 
tuning  corresponds  to  a limited  position  of  the  knobs  "l'',"2«, 

I.3n^  n4n^  ti^n  Obiviously,  the  purpose  of  each  autotune 

head  is  to  adjust  the  respective  knobs  and  thereby  the  shaft  of 
the  tuuing  eleiwnt  to  the  previously  tuned  and  secured  position. 

For  better  understanding  of  the  mode  of  the  autotune  head 
operation,  we  shall  first  consider  a simplex  unit  « which  permits 
to  tune  and  secure  only  a single  channel  (see  fig.  6-4). 

The  shaft  of  the  tuning  element  is  rotated  by  a friction 
clutch  Which  permits  the  cluth  to  stop  while  the  electric  motor 
keeps  on  turning. 


T£Afr  fi/jk/l. 
'^SHRFT  . 


SHDUIDF^ 


l±g.  device  of  the  autntnn^ 

ring  '*ith  a detent  is  riggidly  fastened  to  the  tuning 
element  shaft.  The  tuning  elesent  shaft  rotate-?  freely 

until  it  is  stopped  in  the  extreme  tuning  shaft  position?^^  by 

endfstops,  or  until  the  detent  pawl  « »*  engages  the  detent  in 

the  ring  a and  thereby  stops  it  from  further  turning. 


The  detent  rawl. 


The  det«nt  pawl  " •'  cao  engage  the  detent  In  ring  "A"  only  when 

Its  right  hand  side  extentlon  engages  the  detent  In  the  cam  '• 

The  operation  of  the  autoture  head  consists  of  two  cycles. 
During  the  ^Irs.t  cycle,  the  tuning  elessent  shaft  together  with  its 

ring  '‘a"  and  also  the  cam  " " rotate  counter-cloeicw Ise . The 

shaft  with  the  ring  "a"  rotates  until  the  end-stop  stops  it  in  the 
extreme  position,  where  upon  the  friction  clutch  starts  slipping 
and  the  tuning  shaft  does  not  rotate.  The  other  parts  rotate  counter 
clockwise  up  to  a moment  determined  by  the  electria  circuit  of  the 
autotuce  system.  At  that  moment  the  direction  of  rotation  reverses 
and  the  gecpiyj  cycle  of  the  autotune  starts.  The  cam  " •'  is  rota- 

ted by  the  one-way  ratchet  pawl  "1"  and  t herefor®,  when  the  direc- 
tion of  rotation  is  reversed  the  cam  " win  not  rotate,  i.e. 

remains  at  stand-still  in  the  position  which  it  assumed  during  the 
reversal  of  rotation. 

Two  cases  may  now  take  place: 

1)  the  cam  remains  in  such  a position  that  the  right  hand 

Side  end  of  the  detent  pawl  " win  rest  agAlnst  the  cy3.1n- 

drlcal  surface  of  the  cam; 

2)  the  cam  " « remains  in  such  a position  that  the  right 

hand  side  end  of  the  detent  pawl  -■ win  engage  the  detent  In  , 

the  cam  ” 

In  the  first  case  , the  ring  "a"  cannot  engage  the  pawl  " _» 

and  may  rotate  freely  (unless  it  is  stopped  for  some  other  reason). 

In  the  secohd  case,  the  left  hand  side  end  of  the  pawl  " will 
ride  (by  the  action  of  the  spring)  on  the  cylindrical  surface  of 
the  clockwise  rotating  ring  "a"  until  the  pawl  engages  the  detent 
in  the  ring  "a".  The  rotation  of  the  ring  "a"  and  of  the  tuning 
element  shaft  is  thus  stopped  in  the  position  determined  by  the 
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of  the  shaft  and  the  ring  Tsblch  corresponds  to  any- desired  tuning. 

In  order  to  he  able  to  change  the  tuningf  it  is  necessary  to 
alter  the  relative  position  of  the  ring  "a"  on  the  shaft.  Under 
such  a condition,  the  ring  always  reffialns  in  one  and  the  same 
position  with  its  detent  facing  upwards  and  the  shaft  may  be 
adjusted  to  the  necessary  position. 

This  may  be  accomplished  in  the  following  manner;  the  ring  jTa" 

may  either  rotate  freely  on  the  shaft  or  may  be  firmly  connected 
With  it. 

Let  us  now  annalyae  figure  6-5,  which  shows  the  tuning  elemtnt 
shaft  «1''.  the  detent  ring  -a-  (ring  «a"  in  figure  6-^)  which  rota- 
tes freely  on  the  shaft  -I'-;  the  washer  with  a key  «3"  which  is  free 
on  the  Shaft  '<1'*  but  rotates  with  it;  the  key  which  can  slide  In 
the  slot  of  the  shaft;  and  the  looking  (securing)  screw  "5". 

When  the  screw  "5«  is  completely  tightened,  it  will,  by  means  of 
the  key  firmly  tighten  the  detent  ring  “2"  between  the  washer 

"3"  and  the  shoulder  of  the  shaft  "1".  Obviously,  the  detent  ring  -2" 
is  then  firmly  held  on  the  shaft  and  the  shaft  can  rotate  only  with 
the  detent  ring.  When  the  screw  »5«  is  loosened,  then  the  coupling 
between  the  detent  ring  "2"  and  the  shaft  1«  is  interrupted  and  the 
Shaft  may  rotate  freely  within  the  stationary  detent  ring. 


Zle.  6 - — Eppctipn  of.  the  autotune  bead  locking  screw ; 

baft  oi  the  tuned  element;  2-the  detent  ring;  3-  washer  with 
a key.  k.  the  locking  screw. 

ay  it  is  possible  to  adjust  the  tuning  shaft  of  the  autotune 


heads  In  an\ 


h.»i,  l»  ^ po.ltlon  t(»  r„g.  or  90  for  tb.  oototon. 

b.«).  "1-,  "S"  aod  «V.  ,0,  oototun. 

heads  £3",  '*5"  and  £6£. 

H«»lng  npl.ln.a  , si,pi,  .oS.  «n«bllng  the  s.eureiPMt  of  onlp 
on.  .h»n.l  (tuning),  u i,  „ot  Ulffioult  to  p...  o,.r  to  . „it,. 

Channel  sgsteia.  ~ 

In  tbl.  CM.  It  is  n.c.snry  to  plno.  on  tb.  toning  sbsft  not 
only  on.  o.t.nt  ring,  but  ....rni,  ym, 

r«)lo  oon-nlo.tlon  unit  „tot„„.  b.nn,.  Wtu,b.rs  p.y.  (,i.irgr 

to  tb.  n„b.r  »3"  in  fig.  6-5)  ,r.  plnyra  on  tb.  sh.ft  b.t.-..r.  tb. 

a.t,nt  ring  In  orS.r  to  Sl.t™..  tb.  d.t.nt  rings  fro.  ,t«b  oth.r 

Ib.s.  .Mb.r,  mint.  .Itb  tb.  shaft.  Ibis  »„y  .aoh  O.t.nt  ring  bM 

It.  Mn  location  ana  1.  ma.j^na.nt  of  tb.  oth.r  a.t.nt  rings,  witb 

tb.  ..coring  Cor...)  (.3")  In  fig.  6-5)  tlght.n.a  In  plac,  tb. 

-bol.  syt..  Is  strongly  co.pr.ss.a,  i...  .u  of  tb,  a.t.nt  Ing.  ar, 

flrUy  coopl.a  to  tb.  shaft)  .Itb  tb,  ..coring  scr..  loos.n.a,  11  of 

tb.  a.t.„t  ring,  arc  fr..  .0  rotate  on  tb.  shaft,  oppo.lt.  ..cb  a.t.nt 

ring.  It.  cn  a.t.„t  p»l  ana  ..cb  a.t.nt  pnal  has  Its  o.n  ca.  » . 

(...  fig.  6-4).  Tb.  ..scabiy  of  tb.  can,  - , „„  fo„ 

..Lotcr  ca.  arc.  Tb.  a.t.nt.  l„  tb.  paoi  .1,0, or  arc  ar.  d 

«ra„g.a  in  .cob  location,  that  only  on,  p»,i  can  .nt.r  a a.t.nt  at 
one  tiffie. 

The  description  given  below  will  acrualnt  «« 

acquaint  us  in  greater  detail 

the  equipment  and  its  mechanical  components. 

^^^S-feiasiatlc  dtagraiB  of  th^  a.n-fs.nq.tie  tuning  svstpgi 

««nr,  6-6  shew.  tb.  gln.a.tlc  aisgra.  cf  tb.  aotetnb.  b.^s  ana 

.Ir  an,,  ana  flgor,  6-7  .bn.,  tb,  antotn,,  b.aa,  alcn..  In  tb. 

r description  the  designation  of  the  autotune  components  win 

* “Pt  in  agreement  «ith  the  designations  (numbers)  used  in  the 
Kinematic  diagram. 
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e beads  and  th^lt^ 

l-eiectrlc  laotor  of  the  autoaatic  tui.ing  ^y.etem;2.transialR3lon  chain 
3-shaft;  ^-single  thread  wors;3-vorra  transmlseton  of  the  pag  type 
friction  clntchj  friction  eiutch;  8-tuned  eieaicnt  (variable  conden- 
ser); 9-dru®  -sith  a sot  of  stop-cam  rings  and  flexible  12  idler  gear 
13-,pa»l  selector  can  drw®  ge.'jr;  iW.e-'Bay  p.-asl;  15-pavl  selector 
cam  drua;  l6-seleator  pawl;  17*tooth  of  the  selector  l8-exten 

tlon  of/  tue  selector  pava;  19-selector  pawl  springs  20-'’seeklng" 
selector  switch  ccaaccting  rod;  31-''3eeklng-'  selector  switch  wsmmBx 
iiagxra^l  22-gear  transmission  of  tho  lead  screw;  23-lead  screw  of 
the  iiflsit  fiisltches;  25-iitsit  transfer  svltcbs  26-llmlt  switch! 
27-ll$it  stop  of  the  limit  switch  mechaniSE  lever, 
i-Si®.-  a/  items  20  and  21  are  only  on  auto  tune  head  "5'*5 

b)  items  22,  23,  24,  2?,  26  and  27  are  onJby  on  autotune 
head  "6'* . 

Figure  6-6  shows  the  follow ingf 

1.  I'wo  shafts  3 rotating  In  their  own  bearings  are  driven  by 

electric  oiotor  1 through  the  cemmon  transmission  2.  i*he  tran®- 
Eisslcn  ratio  K^=2.46. 

The  electric  motor  speed  is  ni«3,900  r.p.m.  at  the  rated  power 

output  of  40  watts . " 


m 


MM 


The  ty^o  shafts  3 rotate  at  a £pee6  of  r.p.ffl. 

2)  The  tyio  shafts  3 rotate  the  friction  clutfeches  K through 
the  %'orni  gear  transmission. 

3)  'Thp  t>io  ?, hafts  carry  six  slnglft  thrcTtd  ¥6r»3  4 vrnlch 
rotate  the  friction  clutches  7 of  the  autotune  head  stop  <me 
ring  drums:  the  transmission  ratio  of  th*  ^^orm  gearing  is 
the  spe»d  of  the  clutch  Is  19.7 


The  cpspatlon  of  the  automatic  tunlof 


consists  of 


two  cycles.  In  a..  « ... 

-it,. a.,,  rne  cs.i,rf^Ci.xoxi  oi  ro  cation  is 

counter-clockwise.  In  the  second  cycle  the  direction  of  rotation 
is  clockT^ise, 

Ml  components  of  the  diagram  in  figure  6-6  rotat«>  during 
the  entire  duration  of  both  cycles  of  the  automatic  tuning. 

Each  cycles  is  limited  to  one  rotation  of  the  friction  clutch  7; 
therffiOre  it  Is  not  necessary  to  determine  the  speed  of  the 
other  ccraponents  In  the  diagram. 

The  starting,  reversing  and  stopping  of  the  electric  motor 

is  performed  by  means  of  the  electrical  schematic  diagram  coia- 

ponents  which  win  be  described  later  cn.  Ml  of  the  work  In  the 

eleccrical  circuit,  with  the  exceptelon  of  the  pressing  the 

required  communication  channel  button  of  the  selector  push-button 

station  401  by  the  radio  operator,  1$  perCorEed  automStically 

by  the  mechanism  of  the  automatic  tuning  system  by  means  of  the 

"seeking"  selector  k switch  106  and  the  Hfit  switches  104  and 
105. 

Ifa£^iQeT^Uc_MMl^£_cfLJag-Mtot^  heads.  Figure  6-8 
gives  th«xk«±  kinematic  diagram  of  the  autetune  bend  "5«.  The 
sutetune  heads  «l«,  «2",  n3«,  „4„  ^iff^r  from  the  r.utctune 

head  ’5"  only  by  batting  a considerably  shorter  r®*!  selector 
cam  drum  shaft  and  do  not  have  a finger  on  the  connecting  rod 
20  for  operating  the  -seeking"  selector  switch. 


1 ; 
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^ - 7 Mtp.tune  head  (a-rieht  vle^  .l-l  eft-vAew ) s 
5-«orm  transmission  of  the  friction  clutoh|  6-frictlon  clutch; 

9- ^be  drum  With  the  set  of  stop  ring  cams  and  flexible  washers; 

10- the  tuning  knob;  11-the  stop  ring  gear;  12-the  idler  gear; 
13-the  pawl  jiaatK  selector  cam  drum  gear;  l»t-the  one-way  pawl; 

15- the  pawl  selector  cam  drum;  l6-the  selector  pawl;  17-the  tooth 
of  the  selector  pawl;  18- the  extension  of  the  selector  pawl; 


:j9-the  selector  spring. 


Frosi  figure  6-8  it  is  evident  that? 

1)  The  transmission  inside  the  autotune  head  from  the 


friction  clutch  6 is  perforsied  through? 

a)  the  frictional  coupling  clutch  6 Itself  to  the  auto- 
tune shaft  with  which  the  following  are  firmly  coupledt  the 
knob  10,  the  drum  9 with  a set  of  flexible  washers,  and  the 
tuning  element  8.  Since  the  friction  drum  7 Is  directly 
coupled  to  the  shaft,  the  transmission  ratio  is  one. 


,9 


J - - 
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E3rKf  — Klneisatie  <3iagx»^  of  the  autoMione  head  **  » 

^-single  thread  Taiorm:  5-^ ora  transmission  of  the  friction 


lieldi’i*  '•ashers;  10-tuning  knob;  ll-stop^cL  rlng^gllr^*^ 
tidier  gear;  13-pawl  selector  cam  drum  gear;  iLfne-way 
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silector*ST*it^h!  selector  cam  drum;  30-"seeking" 


from  tfte  position  corresponding  to  the  previously  selected 
channel,  up  to  the  limits  stop  (not  more  than  one  revolution), 
and  during  the  gegond  cycle,  the  shaft  rotates  lb  the  dlrectlor 
of  the  dotted  arr««  to  the  secured  position  corresponding  to 
the  selected  channel,  l.e.  not  more  than  one  revolution. 

When  the  shaft  stops,  the  friction  clutch  6 continues  to 
rotate  and  slips  through  on  the  drum  7. 

b)  the  gear  transmission  to  the  one-way  pawl  ik  which 
rotates  the  pawl  selector  cam  drum  15.  The  transmission  is  accom- 
pushed  by  means  of  the  gear  11  and  13,  whose  transmission 
ratio  Is  K=:2.  The  gear  12  is  an  idler.  Since  the  gear  11  is 
permanently  coupled  with  the  worm  gear  5,  it  rotates  through 
out  the  duration  of  the  automatic  tu  ing.  The  speed  of  the 
drum  Is  39.5  r.p.m. 

2).  Tiie  cnefaay  drive  of  the  drum  15  comes  from  gear  13 
through  the  one-way  pawl  i4.  This  means  that  the  pawl  selector  ^ 
drum  rotates  throughout  the  duration  of  the  automatic  tu  ,ing 
period,  lust  as  in  case  of  the  tuning  head  “6-,  which  enables 
the  successive  engagement  of  all  selector  pawls., 

£l2f-^;9epatlg  diagram  of  the  aut4>tuoe  head  fhe  klne- 

-natlc  diagram  of  the  autotu  e head  .>6"  Is  given  by  figure  6-6 

From  the  diagram  it  is  obvious  that: 

1.  The  transmission  inside  the  autotu.-  e head  ”6"  from  the 
friction  clutch  6 is  performed: 

a)  through  the  frictional  coupling  of  the  clutch  6 to  the 
utotune  shaft  with  which  the  following  are^6f*p«BX3^/'r'> r”ly 
coupled:  the  knob  10,  the  drum  9 with  a set  of  flexible  washers 
and  the  tuning  element  8.  in  view  of  the  fact  that  the  drum  7 
directly  coupled  to  the  shaft,  the  transmission  ratio  is  one. 


fllf 


inuring  tfte  fir^  automatic  cycle,  the  shaft  Rotates 
cou.ter-cloclcwiee  up  to  the  limit  stop,  and  during  the  second 
cycle,  the  shaft  rotates  clockwise,  until  it  is  stopped  by  the 
P«’-l  engaging  the  detent  in  the  can  ring  on  tjje  drum. 

With  the  Shaft  stopped,  the  friction  clutch  6 continues 
to  rotate  and  slips  through  on  the  drum  %. 

h)  through  the  geat  transmission  to  the  lead  screw  23 
«hich  moves  the  operating  lever  21  of  the  switches  IOI  and 
105.  The  transmission  consists  of  a pair  of  gears  13  and  23 
«lth  a transmission  ratio  of  Kal.  The  gear  22  is  permanently 

coupled  With  a worm  gear  5 and  rotates  throughout  the  duration 
of  the  automatic  tuning  period. 

2)  Ib.  .or.  4 trans.lt.  th.  rotation  to  th.  g.ar  13  or  th. 
aclactor  oa.  Orn.,  In.  tr.ns.L.lon  ratio  of  tn.  vor.  and 
saw  Is  k.4o.  Ik,  gear  13  rot.tss  throogBout  th.  duration  of 
«.to.a,lo  tuning.  Tb.  ,„.d  of  th.  ...1 
is  36.5  r.p.m. 

gear  13  is  cpupled  t.hrought  the  onejway  pawl  l1  to  t 
th.  Shaft  Of  th.  ..i.otor  o„  dm,,  ih.  „„ohr„is.tlo.  of  ,u 
.utotu„  h.ad,  1,  aohi.„a  by  th.  ad3„,t»,nt  of  th,  on.-.-.y 
n«l  on  th.  Shaft,  Of  Ml 

^utotune  heads. 

The  .ohe-way  pawl  rotates  the  shaft  of  the  drum  only  during 
e first  cycle  the  drum  win  stop  1„  the  position  determined  by 
• instant  of  reversal  of  the  electric  motor,  which  is  deter- 
•nined  by  the  instant  when  the  -seeking"  selector  switch  inter- 

Pts  the  .supply  circuit  of  the  relay  -)io4  which  controls 
the  electric  motor  M 101. 

Th.  "...king"  s.l,otor  ..Itch  Is  ..chanloMly  synchronla.d 


'!lth  all  of  the  uawl  selector  cam  drums.  To  each 
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Slnematlc  diagram  of  the  autotBna'pnuBiTn^ 

to  the  variable  condensers  of  the  transmlttar  high 


frcauencv  stages. 

position  of  the  "seeking"  selector  switch  corresponds  a certain 
poaltlon  of  the  pawl  selector  ca®  drum,  i.e.  the  "engagement"  of 
a certain  selector  pawl  which  couples  its  corresponding  cam 
ring  on  the  stop  cam  ring  drum  and  stops  the  tuning  element  shaft 
In  the  presecured  position. 

i'his  wajfi  the  agreement  of  the  member  of  the  stop  x cam 
ring,  Which  stops  the  tuned  element,  will  agree  with  the  number 
of  the  "seeking  selector  switch  contact  which  corresponds  to  the 
number  of  the  depressed  push-button  of  the  communication  channel 
Selector  switch.  This  agreement  Is  one  of  the  main  features  of  the 
function  of  the  system  and  may  be  better  understood  by  annalyzing 


the  mechanical 


DiflAtDnDiBI 


stood  by  anoalyzing  the  iMchanlcal  details  of  the  automatic 
tuning  system  and  its  electrical  schematic  diagram. 

The  kinematic  diagram  of  the  coupling  of  the  autotune  heads 
to  the  variable  condensers  of  the  respective  transmitter  high 
frequency  section  stages  is  given  by  figure  6-9. 

ihe  operations  of  the  transmitter  automatic  tuning  system 
during  the  selection  of  a communication  channel  takes  place  in 
ttie  following  ways 

— — phase;  The  selector  switch  4oi  push-button 
corresponding  to  the  desired  comunlcatlon  channel  la  depressed 
(see  fig.  6-10).  Thereby  the  supply  circuit  of  the  automati* 
tuning  relay  -)  io4  coll  is  completed  over  the  "seeking"  selector 
switch  106,  over  the  contacts  of  the  selector  and  the  communication 
channel  switching  relays  -)402-l  and  .)lK)2-2  to  ground  (chassis). 

When  the  first  channel  push-button  is  pressed,  the  relay 
-)402.1  is  energized;  when  the  second  channel  push-button  is  pressed, 
the  relay  -)402-2  is  energized;  when  the  third  channel  push-button 
is  pressed,  both  relays  are  energized  (-)402-l  and  -)402-2);  and, 

finally,  when  the  fourth  push-button  is  pressed,  both  relays 
remain  deenergized . 
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By  pressing  the  push-button  of  the  first  channel  the  supply  cir- 
cuit of  relay  coll  -)104  is  completed  $o  the  chassis  over  the 
“seeking"  selector  switch  106  deck  contact,  over  the  relay 
-)402-2  contacts  9-^0  and  over  the  relay  f)402-l  contacts  11-10. 

When  pressing  the  push-iiutton  of  the  second  ohann,! , this 
circuit  is  grou  ded  over  the  selector  switch.  106  deck  ...  contact 

...»  over  the  relay  -)402-2  contacts  8-7  and  over  the  relay  -)402-l 
contacts  9«l0e 

When  pressing  the  push-button  of  the  third  channel  ^ the  cir- 
cuit Is  completed  to  the  chassis  over  the  selector  swirch  106  deck 
contact  3,  over  the  relay  .)402-2  contacts  11-10  and  over  the  relay 
-)402-1  contacts  11-10. 

When  selecting  the  fourth  channel  the  relay  coll  -)104  Is 
grounded  in  a similar  way  over  the  selector  swltc4  106  deck  6 
contact  4,  over  the  contacts  6-7  of  the  relay  -)4ol-2  and  ovpr 
the  relay  -)  402-l  contacts  9-10.  < 

with  the  relay  -)lo4  energized,  Its  contacts  9-8  and  5-6  cldSe 
the  motor  circuit  and  disconnect  the  - 26. ./ground/  from  the  g high 
voltage  contactor  from  the  relay  which  connects  the  quartz  crystal 
and  from  the  communication  channel  pilot  lamps. 

The  electric  motor  M.lOl  proceeds  to  rotate®  whereby  all  the 
pawl  selector  cam  drums  15,  the  drums  with  the  set  of  stop  ring 
cams  and  flexible  washers  9,  as  well  as  rhe  "seeking"  selector 
seltch  106  are  set  into  counter  clockwise  motion  and  actuate 
the  sliding  lever  of  the  limit  swltah  mechanism  24. 

A second  negative  circuit  of  the  relay  -)104  coil  is  thus 
completed  over  the  contacts  of  the  limit  transfer  switch  105 
and  over  the  closed  contacts  of  relay  t)104.  This  circuit  is  In 


parallel  with 


parallel  .it.  the  circuit  for..a  t..  t.e  rsee.in.«  .elector  switch 

aec...  contacts.  Therefore,  ..en  the  «see.lng..  selector  switch 

open  a circuit  of  which  its  aee.  contacts  for.  a part,  the  supol. 
circuit  -)104  Will  nnt  K-a  ^ ^ 

^111  not  be  open  circuited, 
second  pbas^.  a« 

,,  Sliding  lever  of  the  lir.lt  switch 

operating  mechanism  moves  wwav  ^■u 

uoves  wway  from  the  limit  switch  104  lt« 

»r„T’ t “ *-  ^ ^ « 

Miin.otli.s  r«l.y  «,  ..11  ,,  coneuoi.atloii  oi.nn.i  pu., 

“7  .«« ..oi. 

resistor  H.l44  closes.  The  Hmi<-  »,  <4  l 

limit  switch  mechanism  moves  all  the 

«ay  to  the  limit  swlrcb  ..1C5. 

i^.tMrd_£ha^.  operating  lever  /24/  of  the  limit  sv-ltchi 

me..hanlsm  reached  the  limit  switch  in<l  mw 

switch  lo:«  . contacts  of  the  limit 

0_  open,  but  the  relay  coil  -)io4 

because  Itc  circuit  is  i ncrglzed, 

..106  .6*  .l..t...  ^ 

:.:::  ^ *■"  i.  no. . ii. 

on  With  the  respective  channel  which  the  operatir  selected 
by  means  of  the  chan.nel  selector  switch  ..4ci. 

-itcf^r^^^’  -^-tor 

-ltd  h! ^ 

' ’‘bich  are  synchronized  with  it 

11  reach  a.  position  Where  the  selector  pawls  , net  enter  the  ’ 

Poc  ive  detents  texttexdri*Et*  in  the  pawl  .selector  drums. 

ted  . tr  ^-^terrup. 

--0  the  relay  is  thus  deenergized,  whereby  the  resistor  P.l44 

sh6rtclrculted , the  polarity  if  th^ 

puj.  rizy  ir  the  motor  armature  changes  and 

the  motor  procepdg . , . 
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tbe  motor  proceeds  to  rotate  In  the  opposite  direction. 

With  the  motor  rotating  in  the  opposite  directioni^  the  drums 
with  the  set  of  stop  cam  rings  and  flexible  washers  9 will 
also  rotate  in  the  opposite  direction  and  when  the  detent  of  the 
stop  cam  ring  belonging  to  the  selected  channel  meets  the  selector 
pawl,  tbe  pawl  win  enter  the  detent,  Thl=  way  the  tuning  element 
8 stops  In  the  presselected  position,  whereas  the  friction  clutch 
Slips  through  until  the  automatic  tuning  cycle  has  been  completed. 

The  operating  lever  24  of  the  mtt  limit  switch  mechanism  starts 
moving  in  the  opposite  direction. 

Tl..  »!rcfc  ,-,106  do.,  „o,  ..hog.  it,  portion 

Since  it  can  rotate  only  in  one  direction, 

2i2S.Xi£th^tagej.  The  operating  lever  24  if  the  limit  switch 
mechanism  moved  away  from  the  limit  switch  ..105  and  thus  permitted 
the  contacts  of  this  switch  to  close.  The  operating  lever  now 
moves  toward  the  limit  switch  ..104. 

Iha. sixth  stage.  The  operating  lever  24  of  the  limit  switch 
mechanism  reaches  the  switch  ;.104  and  tbe  switch  contacts  1 and 
2 open.  Whereas  the  contacts  1 and  3 close. 

The  contacts  1 and  2 of  tbe  limit  switch  ..104  disconnect 
resistor  R l44,  ihis  resistor,  which  is  connected  in  series 
'^Itb  the  motor  armature,  at  last  stops  the  motor  and  allows  a limi- 
ted current  to  flow  through  the  armature.  Thjs  current  is  just 
sufficient  to  maintain  a predetermined  turning  moment. 

The  limit  switch  ..104  contacts  1 and  3 reclose  the  high 
voltage  circuit  and  energize  the  crystal  connecting  relay  as 
well  as  the  coEmunicatlon  channel  pilot  lamp. 

utomatlc  tuning  cycle  has  thus  been  completed. 
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The  high  voltagw  and  the  automatic  tuning  circuits  are 
interlocked  in  such  a «ay  as  to  prevent  the  connecting  of  the 
high  voltage  during  the  automatic  tuning  cycle. 

All^M£eg_of  the  automatic  trans^.ltt^..  be  fol- 

lowed from  the  diagrams  on  fig.  6 - ll  and  6 - 12,  which  give 
an  example  of  switching  the  communication  channels  from  the 
faa£tb_S&aaael  to  the  third  fh^nn-i 

3.T  ?t^£.^eceiver — au^toteatic  tunin,?  system . 

Osaecal.  The  automatic  tuning  mechanism  of  the  receiver  consists 
of  a lever  mechanlsVpush-rod-cam  type,  and  a crystal  selector^ 
switch  are  driven  by  a stepping  relay.  The  stepping  relay  and 
there  by  the  whole  tuning  mechanism  are  actuated  by  pressing  one 

of  the  communication  channel  push-buttons  on  the  respecetlve 
control  panel. 

The  automatic  tuning  of  the  receiver  is  achieved  by  an  elec- 
tric system  consisting  of  the  follo’.<lngi 

1)  The  communication  channel  selector  switch  on  the  respec- 
tive control  panel  with  which  the  operator  selects  the  desired 
channel  and  thereby  falxes  it. 

' ' "■  ■■ -.->.^‘/*^<^ontrol  selector  switch 

on  the  central  control  unit  for  controlllrg  the  main  receiver 
from  either  the  central  control  unit  cr  from  the  re- 


mote  control  unit 


and  vice  versa. 


3^  The  selector  and  communication  channel  switching  relays 
-)402-1  and  -)402-2  which  connect  the  respective  contacts  of  the 
automatic  tuning  input  supply  circuit  when  one  of  the  communication 
selector  push;buttons  is  pressed. 

4)  The  stepping  relay  selector  switch  consists  of  four 
s*ts  Of  contacts  and  interrupts  the  stepping  relay  coll  circuit  and 


opens  one  of  th#> 
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opens  one  of  the  four  contacts  sets  by  ceans  of  a tatched  %<heel. 

5)  The  crystal  selector  switch  ..201  which  consists  of 
four  decks  connected  by  movable  levers /push-rods/  which, 
after  selection  of  one  of  the  channels,  switches  the  proper 
crystal  to  the  control  grid  of  the  crystal-os cillator-tripler 
vacuum  tabs  and  disconnects  the  control  grid  of  the  vacuum  tube 
fro2i  the  ground, 

6)  The  steeping  relay,  which  consists  of  the  follcfwlng 
parts; 

1/  ^ ratched  with  came  on  a ccnimon  shaft, 

2/  a arniature  with  a spring  mounted  pa^l, 

3/  an  Interrupterj 
V a coll. 

The  purpose  of  the  s tepping-relay  is  to  actuate  the  lever 
machsinlsm  of  the  automatic  tuning.  The  stepping-relay  works  in 
a similar  way  to  an  electric  bell. 

The  accuracy  of  the-  repeated  automatic  tuning  is  very 

great  and  It  is  fully  dependent  on  the  accuracy  of  the  preliminary 
manual  tuning. 

Ifcl-2lihcl^e^of_automg±i^^^^  A certain  position  of 

the  of  the  receiver  corresponds  to  the  tuning  of  the  re- 

ceiver for  each  frequency.  Further,  the  purpose  of  the  automatic 
tuning  is  to  turn  the  knobs  and  simultaneously  the  shafts  of 
the  tuning  elements/the  variable  condensers/tc  the  precise 
predetermined  positions  a-  well  ae  the  tuning  elements  by  means 
of  flexible  couplings  connecteo'  tothe  knobs. 

The  function  of  tae  receiver  automatic  tuning  has  been 
explalhad  by  j-ig.  6 - lO,  When  one  of  the  receiver  cocmunlcatlon 
channels  has  been  selected,  the  stepping-relay  circuit  Is  ener- 
i» - and  ^his  relay  rotates  the  ratchet  wheel  and  cams,  whereby 
^o-ltlo^  of  the  tuning  mechanise  levers  change  and  slmulta— 

neously  the  position. . . 
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n«usly  the  position  of  the  tuning  elements  and  the  trotor  of 
the  crystal  switch  selector  change.  When  the  lever  is  raised  to 
the  stop  corresponding  to  the  selected  channel,  the  stepping  relay 
interrupts  its  function  because  its  , coil  circuit  has  been 
opened  by  means  of  one  of  the  cams  .hich  just  raised  one  of 
the  contact  sets  of  the  selector  svitch. 

This  .,ay  the  automatic  tuning  cycle  of  the  receiver  stops, 
Since  the  tuning  element  just  reached  the  precise  position  v^hlch 
It  occupied  during  the  manuel  tuning,  .hereas  the  crystal  selec 
tor  svltch,  connected  Jhe  proper  crystal  from  ground  to  the 
crystal  oscillator-trlpler  vacuum  tube  control  grid  circuit. 

Of  the 

The  lever  mechanism  enables  the  setting  of  the  tu-  Ing 
condenser  shafts  to  the  desired  positions  «lthin  the  range  of  90° 

The  lever  machanism  consists  of  four  flat  levers/push-rods 
v-blcb  are  placed  one  next  to  the  other. 

Bach  lever  has  two  special  ehar,-/i  ^ 

peciai  shaped  openings  through  which 

“« 

Of  ...  .„a  ....  ... 

...  ...... 

openings  and  four  cams  with  round  openings. 

washer?’  the 

on  th  I""'* 

Z1  °^  the  Shaft 

flxl  threaded  and  the  smaller/ 

6 knob  is  screwed  there  on.  By  tuning  the  small  knob  clock- 

the  larger  knob,  the  washers  and  the  cams  are  locked  together 


SUld  tb©  C&5IS  thuo  Vma ig  T AH ^ j,i_  a — 

c a„  tt3u..  tosx  lose  their  freedom  to  rotate  on  the 

shaft  and  they  lare  flrnly  fixed  to  li  -n-.  v.--~  .t 

^ the  cams  are  locked 

-o  the  left  of  the  openings,  through  which  the  shafts  with 

their  cams  pass,  are,  on  each  lever  two  claws  against  which  a 

double  arm  lever  leans,  which  we  shall  call  the  llmiter/see  fig 

6-14/.  The  ends  of  this  limiter  are  bent  into  hooks  which  are 

turned  to  the  right,  i.e.  toward  the  cams  of  the  partlvular  shaft. 

A spring  is  attached  feetween  the  claws  in  the  centre  of  the 

limiter,  which  leans  against  the  claws  and  the  other  « end  of 

this  spring  is  attached  to  the  lever. 

t».  n.wl„g  nc.  6-15/  1,  c.».  of  U.  coo 

«..«  t.„  re,f,0„„  i..„  ,o 

of  th.  11.1,00  Of  thl,  l.,„  .0,0,0, 

ris€  8.nd  th©  otb©r  ©nd  ol*  tb©  i i 

TiQ  01  rte  llrdter  leans  against  the  aechnnlFm 

stop. 

in  or^er  for  the  cam  rise  to  face  the  limiter  ih  the  instant 

^hen  the  limiter  moves  toward  the  a.  cam,  the  lever  has  an  opening 

of  a special  shape/see  fig.6-l4/.  When  the  levermoves  to  the 

right,  one  of  the  slots  of  the  opening  engages  the  cam  in  such 

«ay  as  to  rotate  the  cam  rise  to  the  left  and  have  it  face  the 
limitee. 

By  this  means  the  opening  in  the  lever  enables  and  advance 

setting  of  the  cam,  where  as  the  limiter  Insures  the  uredslcn 
setting. 

At  the  same  time  the  other  cam  of  the  stepping  relay  is  turned 
from  the  first  one  by  90”  and  presses  against  the 

upper  SEri.c.-r 


.„.r  oring  of  to,  partloul.r  s.l.otod  oo..„„lc.tl<.n  ol»nnol  set 
of  oontoot.  Md  ,h.r,br  th.  ,„pply  oircolt  of  tb, 

»t0Pplng,r.l.y.  Thlo  ..y  tbo  ogclo  of  tbo  o„,l„ 

ped . 

In  orasr  to  perform  the  preliminary  manual  tuning,  it  is 
necessary  to  unlock  the  tuning  knob  by  turning  the  small  knobs 
counter  clockwise.  The  lexlble  washers  on  the  shafts  loosen  the 

hich  can  then  again  rotate  freely,  Indepenttyxdently  of  the 

Shaft. 

By  turning  the  tuning  knob,  the  shaft  with  the  flexible 
washer  will  turn  together  with  the  tuning  condensers,  whereas  the 
cam,  to  Which  the  end  of  the  limiter  is  pressed  cannot  move. 

After  the  tuning  has  been  completed  the  tuning  position  is  locked 
by  means  of  the  small  knobs.  In  this  way  the  shaft  is  adjusted  in 
the  precise  position  with  respect  to  the  cam  belonging  to  the 
selected  channel  and  this  position  is  maintained  irrespective  of 
the  tuning  of  the  other  communication  sxsk  channels. 

When  selecting  the  next  channel  the  respective  cam  of  the 
previous  tuning  loosens  the  lever  of  the  previously  tuned  channel 
an.,  the  lever  is  returned  to  its  neutral  position  by  a spring. 

I.^^f-£3b£glr„ic  system  of  the  automatic  tunlns  devlee.  The  re- 
ceiver automatic  communication  channel  selector  works  in  the  folio- 
^Ing  manner. 

Ihe  selector  switch  T1  4oi  push-button  of  ^be  appropriate  com- 
munication channel  is  depressed/see  fig. 6-10/.  The  stepping  relay 
xlM-^:01  is  energized  by  connecting  ijjs  coll  to  ground  over  its 
normally  closed  contacts,  over  the  appropriate  selector-switch 
contact  set  of  the  stepping  relay,  over  the  apropriate  contact 
connector  / 203,  the  apropriate  contacts  of  the  receiver 

terminal  board  


r.=.l.«  bo„a  1.. 701-5,  tbe  cont.ct  32  of  t». 

, boaa  to,  oor.toot  32  of  O-Otrol  oootrol  t„. 

.10^  bo»oO,..405,  .0.  .,obpol„.  oonloot.  of  .,.1.,  .b, 

.o.,t.of=  of  0.1.,  .,4oi.lAhfo  ..loot.os  .10  lot.of  .ho  ktr..oo^, 
nlc.tloo  oo«,„,i/.„h  th.  npro,rl.t,  ooo.oots  of  rolay  .)402.2. 
af...o„  Of  ,h. 

ter  contact  o^ans  and  disconnect  Its  col''  The  ■a-B.«+ 

filature  r^iturns  to 

its  forraer  position*’  znd  tb*=>  ^ . . 

--.-•-.nfa  roxay  Interrupter  contacts 

a.aln  reclose  and  ener.l.e  Its  coil  so  that  the  .^.ature  again 

reclosea  and  the  stepping  relay  contacts  once  .ofe  open  and  the 

armature  simultaneously  r.ove'-  ,.^1-  ^ 

-y*  JJiic;  pi,.>ceoure  repeats  until 
the  aprcpriste  cas!  of  the  *^ter^r*1rr. 

• relay  opens  the  appropriate  con- 

tacv  set  of  the  stepping  relay  Sector  s-.itch. 

fhb  ..i..,.2..,~3..,  h„h  ^ ^ 

ratchet,  the  ratchet  vheel  is  brought  into  potion  by  the  pawl  of 
the  stepping  relay  armature. 

D«.nf  .h.  ,.1„«0.,  of  tl.  ftel-Sham.fi  th.  ,„,yly  hlhChlt 
Of  „l.y 

Of  th,  r,i.ht„r  ov.trt,  ,h.  coot^ot,  (l-V  „;•  .^,,02-1. 

th.  coofot.  1.2  Of  o.l.y  .„h  th.  cohloot,  3-4  Of  roily 

-)*+02-2. 

Dtirlng  the  selection  of  the  second_chaflnei  the  circuit  closes 
over  the  con t rtf' t <3•’^  n^ti 

' ■ ~ selector  svltch,  the  contacts  5_lf 

o relay  -)'-i02-l  and  contaot-s  5-^  of  rela^  -)4-02-2, 

Plaauy,  du-ring  the  selection  of  the  fourtiL-^hann^  the  step- 
P ng  rel^y  eoll  circuit  is  energized  by  connecting  th»  coll  to 
ground  .ver  the  contact  set  .-V-  of  the  selector  switch,  over  the 

contacts  6-^7  . . 

.1  * •••••••• 
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contacts  6-7  of  r«%lay  -)40P-i  a.  , ^ 

over  the  contacts  1^2  of  relay 

-)‘t01-l  sins  over  the  contacts  3-4  of  the  relay  -')402_2. 


JhglJevgr,  laechan^  «b 

.-ro«  this  it  is  obvious  that  the  opening  of  any  of  contact 
of  toe  stepping  relay  selector  svitcb/aepending  cn  the  selected 
channel^stops  the  operation  of  the  stepping  relay  and  thus 
^tcps  the  automatic  tuning  cycle  of  the  particMar  co.njlnication  chi 

n aI 


- IzZBEflljJl llLtirLbljtton  e T h p " ”/” Pc  1 1* '!«"  e 

PUr.h.^button  K/201  L located  in  the  tpper  left  corner  of  the  f,ent 
lanel  of  the  receiver.  This  push-button  serves  the  purpose  of 
locking  the  tuning  mechanist,  by  neans  of  the  small  button^  after 
oc.,J.,  tins,  the  r.stnual  tuning,  but  ’*lthcut  disturbing  the  tuning. 

--Ini,  the  'Rslewse”  push-button  the  end  of  th"  stepping  j-e- 
l«y  ceil  is  no«entu.rlly  grounded.  The  coll  passes  a current  la,- ' 
pulse  and  the  relay  Hrm.sture  doses  for  an  instant  and  rotates 
the  ratchet  snd  camr-  by  c)ae  tenth. 


> 1 mul  t an  e n u ?-  T y - 


aliBUltaneously  the  cam  of  the  aproprlate  tuned  channel  releases 
the  lever  v-hlch  Is  forced  by  a spring  to  move  to  the  extreme  left 
possition.  The  shafts  vlth  the  cams,  ’washers  and  knobs  of  the  tuning 
system  are  released  and  may  be  easily  locked  by  turning  the  small 
knobs  clockwise.  The  stepping  relay  selector  switch  contact  set, 
Which  belongs  to  the  tuned  channel,  remains  disconnected  since  the 

turning  of  the  ratchet  wheel  by  1 tooth  is  not  sufficient  for  its 
release* 

The  next  time  the  -'release-push  button  is  pressed,  the  stop- 
ping relay  coil  passes  another  current  impulse  and  the  ratchet  ro- 
to.tes  by  another  tooth  and  only  then  does  the  appropriate  contact 
set  of  the  selector  switch  release  and  the  contacts  close. 

A new  automatic  tuning  cycle  starts,  and  after  its  completion 
the  preselected  channel  is  again  toned. 

it^The  selection  and  ^’.itching  of  the  transmitter  and 
receiver  communication  channel  e 

This  operation  is  performed  from  the  central  control  panel  by 
«eans  of  the  four-push-button  selector  switch  ..4oi. 

Above  the  push-buttons  is  the  inscription  " „ 

/ Comrau  Ication  channel  selector"/  and  "i", "2-*, -'311  "4". 

When  selecting  the  necessary  communication  channel  the  appro- 
priate push-button  of  the  selector  /.401  is  pressed/the  previously 
depressed  push  button  automatically  jumps  out./ 

The  push-buttons  control  the  energising  of  two  relays,  namely 
-)‘K)2-l  and  -)402-2/see  fig. 6-10/. 

relays  control  the  selection  of  the  communication  channel 
Of  the  transmitter  and  of  the  main  receiver  by  means  of  the  auto- 
®atlc  appatatus. 


Qie  motor  driven 


rh.  „.„r  .,i,„ 

«.„l»«-r.l.,  ,0,pxy  o,pp„i„  „. 

contacts  and  over  the  contacts  set«  of  the  eei  ♦ 

^ selector  sn^itch  and 

or  tliese  ^©vlces* 

)402T  "’"“>•1  ™lt0Mng  r*l,y,  .) 

- :2:  •"  ---  --oy  a„. 

C. rectifier  source,  which  Is  located  In  the  i«« 

Mtt„  r«k.  ^ "*’•*  '"'  «• 

The  ttaosEitter  channel  tunine  ei-otT-ie  <- 
turlne  et  . «’l«ctric  motor  and  the  receiver 

g stepping  relay  are  supplied  from  the  2$  V d c no-e 

the  motor  power  supply  comes  from  a 26  V r^etlf  :r  J ^h  i 

of  the  BC  - 2 rectifier  e ^ 

rectllier,  or  from  a 26v  storage  battery. 

m case  that  220  V a.c.  is  not_evMl^  for  the  radio  c 

nlcatlon  unit/and  therefore  l80  7^7^,/ 

iOL  V.  are  not  available  from  the 

ooptrol  1I„.  ^ j,  j,  pp„lbl,  to  ..Itch  th. 

ch.„„.l,  o,  ,b,  =o..„„lc.,lo„ 

-l...oy  „ttch  or  th. 

th,.  , m.rtpg  .pp.r.tMr^  vhich  i,.  co„r,.ct,d 

this  receiver. 

I»  ,„ch  „ „g.6.io/th.  copthct,  or  r.l«,  -Jhoi-l 

.1=  asa  »d  th.  oh„.i,/.,„h./„  di.con™.t.a  r„.  th. 
c.l..r  fourth  oo„u„lc.t,„  oh.„„.,  circuit,  .hlch  .u.hl.. 

ch'.rr''  “-‘“1 

..lector  ..Itch.  loc.,.d  Oh  th.  »„.rl„g  p„.i. 

S^Jas»:,  Whtrui  of  th.  ruaio 

6?5  Gp>n<>ra1 

...  h""'  —Uhlctloc  u It  1.  p.rfor. 

-y  ..hi.,  fro.  ,h.  .pp.r.tu,  /B y/. 

The  remote  contrn]... 


Tb<»  remote  control  apparatus  may  be  located  up  to  10  ir»« 
away  from  the  radio-van  the  Interconnection  Is  made  by  means  of 
a field  telephone  cable  -7x2/of -7/ 

The  control  apparatus  must  be  connected  by  foui:  conductors. 
Bach  radio  communication  unit  has  2000  meters  of  the  N T el  -7x2 
cable/or  4000  meters  of  the  N T H-?  cable/,  !.«.  the  actual  con- 
necting distance  of  this  cable  be  only  i 

The  connecting  conductors  are  coded  and  the  numbers  7,8,9 
and  10  are,  used  for  connecting  the  portable  control  unit  /B..Y/. 

£l2S-^g£table_cont|:ol_^^^  consists  of  the  fonn.,-iny 

1)  The  B..Y  panel* 

BCe.  2 rectifi^^^  three  storage  batteries  ^-KJlH-4-5  q. 

3)  A field  telephone  * 

An  audio  frequency  <%lllator  3 ..-10. 

5)  A tent  made  of  asphalt  treated  tent  cloth  and  tent 

equipment  consisting  of  a folding  table  and  folding  chairs. 

6)  i'urther  parts  and  auxilHar^es . 

In  some  Instances/such  as  during  storms,  induced  currents 
from  high  voltage  transmission  lines,  direct  contact  witch  such 
lines,  ete./high  voltages,  which  are  dangerous  both  to  the  radio 
communication  unit  apparatus  and  the  attending  personnel,  may  ap- 
pear in  the  connecting  li.e  between  the  B..y  remote  control  apparatus 
and  the  radio/van. 

In  order  to  prevent  such  dangerous  conditions,  the  interconnec- 
ting conductors  are  connected  to  the  sets  through  the  type 

••K  0,c-5  amps,  fused  and  they  are  further  protected  by  gasseous 
oischarge  tubes  of  the  PA-350  type. 

V-^hen  a high  enough  voltage  appears  on  the  conductors  which 

cause  a br  e ak  m n . , . 


cause  a break-doi^n  betr.een  the  electrodes  .the  discharge  tube 
"flresV,  the  discharge  tube  resistance  auddecly  drops  and 
passes  a current,  so  that  the  voltage  drops  to  a fe;.  tenth  of 
volts.  In  case  of  a greater  over  voltage  In  the  connecting  line,  the 
discharge  tubes  are  protected  by  r.lr  prc  teeters . 

-i.ie  type.  ...^  fuses  barn  out  and  the  circuit  tp  opened  as 
soon  as  the  current  exceeds  0,25  asp. 

Ihe  firing  vmtageo  ^f  the  1,1-350  discharge  device  is  ^5Q 
current  rating  Is  5 a®ps. 

The  type  ..K  fuses  and  the  gassons  discharge  devices  serve  to 
safeguard  the  interconnecting  k cables  and  are  placed  In  a separate 
line  panel  in  the  radio/van. 

In  the  refflote  control  uni  v 4‘V.n  — ~ . 

vuucroj.  uni.  ...y  these  device  are  located  on 

P^anels  near  the  input  of  the  apparatus. 

£h£..,yadlo  Siaaunlcation  unl1:_aBBaratu3  must  he 

earthed . 

The  block  diagram  of  the  radio  communication  uait/see  fig. 
1.2/.shows  that  the  connecting  conductors  bef.een  the  r-adlo-van  and  t 
the  remote  control  unit  B..Y  are  connected  to  the  central  control 

^ input  panel  in  the  cable 

box  sKxt  section  and  over  the  connecting  line  panel.  The  conduc- 
tors are  directly  connected  to  the  terminals  of  the  remete 
control  panel, 

^=6. The  connecting  line  r,anei  . 

i.8, The  schematic  d 1 aer am . 

The  schematic  diagram  of  the  connecting  line  pahel  is  given 
by  fig. 6-16. 

Tbe  diagram  Is  self-evident  and  requires  only  the  following 
explanation. 


lesT^tches 


The  toggle  si*  itches  ..802-1/"  » /,  .. 

/ist. pair"/. .802-2 



"2n<l.p«Ir"/  ,r.  loc.t.a  1„  th.  .pproprlM. 

conductors  of  the  Interconnecting  lines. 

The  purpose  of  the  toggle  s-.itches  is  to  ^v- 

tors,  When  these  have  been  in-  • ' conouc- 

of  the  Innut  ^^orrectiy  connected  to  th-  terr«lrials 

Of  input  panel  in  the  cable  box  section,  xt  is  therefore  not 
necessary  to  kno\ii  ^ 

’ ".Of  control  .„lt,  tat  „ ' 

connect  the  conductor  pairs:  Tne  firet  s fl 

remote  control  unit  B y 1 " 

"S»  the  e " ““  connected  to  terminals  "7"  and 

’ *o  terminals  ><9"  , 

^ ^ • ^-^ouia  the  7th 

o octor  ta  lot.rrr.„,.0  «.t,  a.r.  or  tp.  ato.lt.  tta  ■ 

to.  r,  ir 

(m.pairVor  "02..  4 / ’ 

a_.  . — -.pa_r.  on  the  re  ote  control  unit  B 

ana  the  conductors  ym  k*  .. 

properly  connected  to  thp  f*e»n4-  i 

unit  '-'•-t  t:g  the  central  contro 


fisaiures. 


^he  connecting  line  cabinet  /fig. 6-17/cons is ts  of  an  alumlni 
cabinet  with  aiuminlu 

- asy  removable  cover.  The  cover  !«  fattened 
the  cabinet  bt,  . lastened  to 

t Jy  two  spring  leaded  locks. 

^-Ih£-££l£Lte_cont£ol_uj^^  ^ 

iiZSsaer^. 

it  C apparatus  forms  an  independent  ur  it  and 

for  cootrolllog  ta.ie  oiroolt.  of  to.  r.oot. 

.1 

"■o«..,  Jao..  for  ooo„.ot,„4  to,  .Oro..-..orop»o„,/ 

/oyer  a cord 


?hone/  over  a cord  svatch/  a t*o  and  a three  contact  connecter  for 
the  connection  of  the  hand  tnicrophone  of  the  field  telephone  set 
its  microphone  s\iitch. 

2*/  1.^0  radio  frequency  amplifier:  the  microphone  amplifier 
and  the  dynamic  loudspeaker  amplifier* 

3./  Electric  aeasuring  instruments  for  metering  the  oudlo 
frequency  voltages,  which  enter  the  connecting  cables  after  a«pll. 
fiction  in  the  microphone  amplifier,  apparatus  and  equipment  for 
controlling  first  of  all  the  voltage  values  of  the  amplifier  vacuu. 
tubes  anodes  and  second  of  all  the  microphone  circuit  supply  source. 

V./  controlling  devices  In  the  audio  freou-ncy  circuljtfl  of 
the  amplifier* 

5. /  A pilot  lamp  Which  indicates  the  operating  conditions  of 
the  transmitter  and  a lam?  for  illuminating  the  front  panel  of  the 
remote  control  apparatus. 

6. /  Protective  devices  against  ligbtAlng/fuses  of  the  ..K  type 
find  gasseous  discharge  tubes  of  the  FA-350  type/. 

?./  A vibrator  converter  for  high  voltage  d.e.  generation 
from  a low  voltage  d.e.  source, 

8./  Circuit  controlling  ten  anpglym,  tn.  „r.Ic. 

.o..n„i,.tlon  t.lcpnonc/chokr,,  condenrer.,  rclrtorr,  t.r.ln.l 
strips  etc,/ 

The  schematic  dlag-pam 

The  remote  control  apparatus  BTK  control  devices  will  be  deserife, 

cribed  further  during  the  detailed  description  of  the  individual 

functions  of  the  remote  control  which  are  performed  by  the  apea- 
ratus. 


The  pilot  lamp  .«602  marked  ** 


*/*' transmit- 


— — - — I I v.i  'Sij.  u— 

/ ...  tn.  .cn...tic  «,gr..  ,n.  r.«t. 


control  apparatus , 


, th. 

eio.«  of  to.  rMlo  oo^oBic.tloo  o.  u Th,  circuit 

of  this  |»iXot  XSl&B  SLS  J > 

P as  described  ?reviously/see  chapter  2,  psra- 

a-.,  cctlCh  T,, 

.ictlh.  th.  froht  P„,1  crc  1.  „„  - 

co..r  th.  c„:.„f,lci,„,. 

5be  incoming  cables  are  ccnrect^d  fn  i 

v-cunectPd  to  terminals  "7-'  J'ft.i  ..ni, 

and  «i0-  on  panel  . 6.vi  ir  ^ > 9 , 

••t'-.  11  iiuplex  comi;nic;..tion  is  uc.ec  .. 

remote  control  unit  a y o , 

1.U  , " ’ ^2ffiEtoiItari;  conductors  are  used  ar 

they  are  fastened  to  terminal  .>,,i  - 

xnai  po..  hS  'xl"  TOiS  and  ''12",  The  7th 
terminal  marked  " tp  /-i  , , . - • 

,,  /Vcrth,"/  1,  u„a  for  co«„,=,lo,  Ph, 

prroupiclhg  conductc,  to  to,  pan,!. 

-th®  telephone  set  H i Ui?  ^ ^ 

connected  to  the  pilrcuit 

jacks  607-1.  The  conden^.r  c 60l  ^‘Itchlnp 

„ , ^ 'separates  the  .circuit  of  the 

service  telephone. 

She  microphone  an.pue^.-  ,jph».  x 

1,  03, , 

OM.10  a , * " c-  ““Cio  Tciiuonc).  «olt.f,. 

Obtained  from  the  carbon  ^ & 

^ c«ir£x>n  microphone.  ihiopc- ,4. 

1 - 9 «e  Uiroaz  micropnon^  or  the 

microphone  of  the  fi«id  t 

- field  calephone  set  TA...43.  ihe  signai  1. 

transmitted  from  the  remoie  control  unit  B y to 

modulator.  tr^msmitter 

The  MPY-56  asibcrophone  is  connectea  by  a aiu-  £0  h -•  ' 
marked  «ith  the  letter  "JiVsee  th  h ‘ 

controi  «„i,/  ,,,  " ’ cc-t. 

,ltta,  ' ‘ “iccopoon,  h,..,!. 

rewepcicn  or  tr "Harris « tor*  ,,o-j 

see  the  radio  oont  " “^ml-dupieic  cofflaiunlcation 

raoio  control  unit  circuit  schematic  diagram/. 

h'*  .-A-J  throat  mlcropfcone/either  ,•  u , 

is  oonneet^,^  - c«-rp.te  ir  beimet  mounted/ 

-oun.,t,a  o,.r  . OOPS  ..It,,.  ,0  tl:,  c,r„,c,„  . 

It  ^ v^p.a.eci0r  ..6^3  ciark^r^e 

‘y'*beleiet  phone”/.  Tran^itim  r- 

z^.  ^-ran.-xtion  from  reception  to  trans- 
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mission  during  semi-duplex  communication  is  performed  by  the  card  switch j 
push-birtton. 

The  hand  microphone  of  the  field  telephone  at  TA. •-^3  for 
Biodulatioh  ©f  the  transmitter  is  connected  to  the  3 - oontact 


receptacle  8o6  marked  ** 


J*/”  microphone  "/• 


Transition  from  repcption  to  broadcasting  during  semi-duplex 
ceamunication  is  aefiomplished  by  the  hand  set  lever  sTwitch/ 
placed  on  the  microphone  hand  pieceA’hich  is  connected  to  the  double 
Jack  terminal  607. 

The  microphone  circuit  is  supplied  vit  a voltage  of  approx 
6 volts. 

The  panel  supply  voltage  leads  from  contact  9 of  connector 
601  over  contacts  of  deck  of  the  supply  selector  switch 

/.  .603/,  over  the  T/2....  pass  filter  network  L 601  and  C 602, 
over  the  primary  of  the  input  transformer  T 601-1  to  the  microphone 
jack  604,  to  the  throat  microphone  connecter  603/over  the  ipicro- 
phone  cord  s^-^itch/,  and  also  to  the  3-contact  receptable  606 
for  connecting  the  hand  microphone  of  the  telephone  set  TA..-43. 

The  microphone  amplifier/fig.6-l8/consists  of  a transformer 
input  push-pull  circuit  using  a twin-triode  type  6 imc  vacuum 
tube  and  actually  is  a single  stage  audio  frequency  lo^'  amplifier. 

The  low  frequency  voltage  gained  from  the  carbon  microphone, 
the  throat  microphone  or  the  hand  microphone  of  the  field  telephone 
set  TA..-43  is  applied  to  the  potentiometer  B 601-1  and  from  there 
further  to  the  primary  v^inding  of  the  input  transformer  T 601-1. 

An  amplified  audio-frequency  signal  is  obtained  on  the  secon- 
dary of  the  output  transformer  T 602-1. 


The  output  signal. 


derived  ^ * 4. 

The  output  aignal  froia  the  secondary  output  trans- 

foriEer  winding  - K3  is  applied  to  the  terminals  9 and  10  over 
relay  -)601  contacts  5-6Ahich  are  closed  when  Jransmitting/and 
over  the  blocking  condenser  C 605.  The  conductors  connecting  the 
remote  control  unit  B..Y  to  the  transmitter  are  connected  to  terminals 
9 and  19.  A cuprox  volt meter A ith  a scale  0 to  10  Volts/for  metering 
the  audio  frequency  voltage,  which  Is  conducted  to  the  modulator 
of  the  transmitter,  is  also  connected  across  the  winding  - K^. 

The  value  of  the  amplified  audio  frequency  signal  is  adjusted  by 
means  of  the  amplifier  input  potentiometer  R 6OI-I.  The  voltmeter 
consists  of  the  type  BK  - 20  - 2 bridge  connected  in  the  circuit 
of  the  milllametdr  ..602  whose  scale  Is  graduated  in  volts. 

The  output  power  if  the  amplifier  when  working  into  a 6OO  Ohm 
load  is  75  to  100  milliwatts.  The  output  is  regulated  by  the  volume 
control  potentiometer  R 6OI-I. 

The  amplifier  requires  the  following  supply  voltages;  a 6,37 
vacuum  tube  filament  supply  and  220  V./  direct  current  anode  supply 
voltage,  as  well  as  approximately  6 hVolts  d.e.  supply  for  the 
microphone  circuit. 

The  dynamic  loudspeaker  amollfler.  The  dynamic  loudspeaker 
amplifier  in  the  remote  control  unit  B..y  is  used  for  amplifRing 
the  audio  frequency  signal-conducted .From  the  main  receiver  and 
transmitted  by  the  cable  to  the  input  of  the  remote  control  unit 
B..Y,  The  voltage  is  amplified  to  such  a value  as  to  be  able  to  drive 
the  loudspeaker. 

The  schematic  diagram  and  the  components  of  the  amplifier/ 
see  fig. 6-19/are  almost  identical  with  the  power  amplifier 

driving  the  dynamic. . . ^ 


3 Cl 


driving  thr  dynamic  louds,*eaicer  of  the  ««in  receiver.  The  fllffe- 
rence  lie*  in  the  f*ct  that  the  goven  diagram  there  are  no 
reelstore  .hieb  ehunt  the  secondary  vlndlng  of  the  input  transfor- 
mer T 601,  ishereas  a separate  set  of  headphone  plugged  into  jack 
,..605/"T''/,  or  a set  of  helmet  phones  connected  to  connectors 
...605,  or  a hand  set  phone  attached  to  the  3-contact  receptable 
..606  may  be  connected  to  the  secondary  i^lndlng  H3  K3  of  the  output 
transforser  o.602« 


Fig,  6-I8,  Schesatlc  diagram  of  the  micro^faone  in  the 

reeaote  control  unit  Ye 


, ^ 


the  Main  receiver  signal  is  conductea  by  the  9th.  and  10th. con- 
ductors to  terminals  ”9**  and  "lO’Von  terminal  board  ..60l/. 

The  signal  is  led  fro®  terminal  ”9*'  ©ver  the  fuse  B. 601-2,  ©ver  the 
blocking  condenser  C 605,  over  the  normally  closed  contacts  5-4  of 
relay  -)601,  contacts  of  deck  ”a"  ©f  the  mode  ©f  the  coffiffiunication 

selector  si*?itch  /...602/  and  over  the  contacts  of  the  toggle  si*iitch 
///6o4-2  to  the  potentiometer  B.601  on  the  input  of  the  dynamic 
loudspeaker  amplifier.  The  circuit  continues  further  over  thrnxfmxx 
contacts  1-2  ©f  deck  of  the  selector  s^^itch  ..602  and  over 

the  fuse  B. 601-3  t©  terminal  and  to  the  conductor  of  the  same 

number. 

The  potentiometer  R.6C1  serves  as  a volume  control  for  the  dyna- 
mic loudspeaker  or  the  phones  >^hen  the  amplifier  is  operating. 

A.S  X is  obvious  from  the  diagram,  the  toggle  S'Witch  // ..604—2 
is  used  for  connec  ing  and  disconnecting  the  amplifier  to  the  dynamic 
speaker.  Depending  on  the  position  of  this  toggle  svJitch,  the  signal 
voltage  may  be  aplied  either  to  the  input  of  the  amplifier  or  direct- 
ly to  the  second  secondary  "'binding  R3  ©f  the  output  transformer 
T.602>hen  the  receiver  signal  voltage  is  sufficiently  strong  to 
safely  drive  the  dynamic  loudspeaker  directly,  the  amplifier  may 
be  turned  off  by  switching  off  the  filament  supply  voltage  of  its 
vacuum  tube. 

Poiwer  SLUpply  for  the  remote  control  unit  B. . .Y.  The  poif^er 
supply  for  the  remote  control  unit  B. .Y  may  be  either  from  a 110  or 
220  V alternating  current  po^^er  line  or  from  a direct  current  13-15 
V source. 

If  an  a.c.  source  is  available  at  the  location  of  the  remote  con^ 
trol  unit  a type  BC.,.-2  rectifier,  v^hich  is  able  to  supply 

All  the  needed  voltages,  is  ^brought  from  the  radio-van  to 

the  remote  control. 


the  remote  control  unit 

If  ther<“  Is  no  a.c.  source  available  at  the  locatioll  of  the 
refflot#  control  unit,  three  tyre  4-h'KH-45  M_5tor^«»  batt«T.les__  are 
brought  to  th^s  location.  The  anode  supoly  voltage  is  then  obtained 
frooi  a type  B. . .-10-12/. 80l/vlbrator  converter  which  is  * built 
into  the  B.  ..Y  remote  CGiitrol  unit* 

The  cable  from  the  rectifier  or  from  the  rtora|e  batteries  is 
connected  to  the  iO-^contact  connector  ..601  on  the  front  panel. 

The  selector  s^^itch  ...6O3  has  three  positions  and  s^Aitches 
the  supply  circuits  according  to  the  type  of  current  available,  in 
the  center  position  the  po'*er  source  is  aisconnected  from  the  supply 
circuits . 

For  a 220  a.e,  line  suprly  the  s^^itch  ..6O3  is  set  to 

the  left  positicn/as  the  diagram  fig. 6-26/  The  e275  voltage 

is  conducted  from  conitact  10  of  the  connector  ...6OI  over  the  drop- 
ping resistors  H.605  and  R. 605-1  connected  in  parallel,  over  the 
aeck  contacts  of  selector  svjiteh  ..603  and  over  the  0,25  amp 

fuse  B 601  to  the  anodes  of  the  amplifif^^r  vacuum  tubes  and  this  vol- 
tage is  applied  further  to  the  ccntact  of  the  s voltmeter  ..601 
push  button  /..603. 

Simultaneously  this  4 275  voltage  ie  conducted  fro®  the  same 
contact  10  over  the  dropping  fesistors  R 605-2  and  I?  605-5  ^hich 
are  connected  in  parallel,  and  over  the  deck  '’at*  contacts  oi  the  se^ 
lector  sviitch  ..603  to  the  contact  of  the  connector  ..602. 

A cable  from  the  type  audio  osctwllator  i^  connected  to 

this  point. 

The  dropping  resistors  in  the  +275  Volt  circuit  are  absolutely 
necessary,  since  in  the  anode  supply  circuit  of  th<»  amBlifier  xax 
vacuum  tabes  and  the  audio  oscillator  require  a voltage  of  2^:'0  volts 

From 


Frets  contf3ct  9 cf  th#*  connector  /.  .601  the  vclt  voltage 


is  led  over  the  deck 


x contacts  cf  ^electcr  sv Itch. ,603 


for  pupp.lying  th»>  Microphone  circuits  and  furtl  er  to  the  contact  cf 
the  8 vcltmeter  push-button  ..6O3. 

^-27  V voltage  is  lad  fror:  the  cont^’ct  6 of  the  connector 
601  2E88  over  the  L.’ropping  rcsictors  H 6x0  snd  P 6H5  vihich  ^.re  con- 
nected In  psrallel,  w.nd  over  the  deck  " " contacts  of  tyie  selec- 

tor s-iitch  ...603  for  supplying  the  receptionxtransniission  relay 
/-)601/. 

The  6,3  ^olt  si.e.po'ipr  supply  for  the  ■rila'n{^fit^  of  tae  asipll- 
fler  and  audio  oscillator  vicuum  tube'’,  and  for  the  illuminating 
lamp/. .602-1/  and  the  pilot  lamp/. .602/  ernes  from  the  contacts 
3 and  of  the  satae  connector  ..6Q1,  vith  the  circuit  from  th*  con- 
tact 4 led  over  the  deck  "...."  contacts  of  the  supply  •-elector 

s’/iitch  ...603. 

If  the  unit  is  powered  from  storage  hitterles  f.*o  voltuge.  are 
aplied  to  the  ..6OI  connector;  +13  Volts  to  contact  2 and  +6,5 
¥ to  X contacts  4 and  9* 

The  selector  switch  ..6O3  is  set  to  its  right  psmx  posltlon/aee  t 
the  dingrar/.  The  13  V voltage  is  led  from  th°  deck  "e"  contacts 
of  the  selector  .Twitch  ..603  over  the  dropping  resistors  R 6O6  to 

the  vibrator  converter  2..-1C-3.2/ 601/  which  supplies  the  220  V 

d.c.  to  the  snode  of  the  amplifier  and  J-udlc  csclllutor  vacuum 


The  dropping  resistor  R.6c6  is  connected  in  the  circuit  when  the 
storage  batteries  are  freely  charged,  1-  their  voltage  crops, 
the  resistor  may  be  shor t-clrcuitec  by  the  toggle  switch  ...6o4, 

The  },3  volt  receive-transmlt  relsy  coil/-)60l/supply  voltage 


is  led  over  the  deck  " " contact* 


the  selector  sviitch 


thi 


- 305  - 


//603  dropping  resistors  R 6l2  and  R 612-1,  'Which  are  con- 

nected in  parallel. 

Tbe  6,5  V comsumption  points  are  supplied  over  deck  ” 

and  " " contacts  of  the  selector  svJitch  //6O3. 

?,The  volt  me  ter/type  M5-2/.  .601  two  measuring  ranges  of 

0 to  30  K volts  and  0 to  300  volts  is  used  for  checking  of  the  anode 
supply  a voltage  of  the  amplifier/and  the  audio  oscillator .and  for 
checking  of  thd microphone  supply  circuit.  The  voltmeter  reads  the  micro- 
phone  circuit  supply  k voltage  continuously. 

When  it  is  necessary  to  check  the  anode  voltage,  the  momentary 
contact  push  button  //605  is  depressed  and  the  voltmeter  is  thereby 
connected  to  the  anode  supply  voltage  with  the  multiplier  resistor 
R 607  in  series  with  the  voltmeter. 

When  the  value  of  the  tested  voltages  is  normal,  the  voltmeter 
needle  will  be  in  the  colored  range  of  the  sc^le . 

Design  features. 

The  remote  control  unit  consists  of  a chassis  with  a vertical 
front  control  Banel  screwed  to  it/  see  fig.  6-21/ . 

The  chassis  contains  transformers,  chokes,  condensers,  a vibrator 
converter,  vacuum  tube  sockets,  relays  and  other  components. 

The  front  panel  of  the  control  unit  contains  multi  deck 

selector  switches  push  buttons  and  toggle  switches.,  volume  controls, 

jacks  for  the  telephone  receiver  connection,  receptacles  for  connec- 

hsmd  set,  microphone 

tion  of  the  telephone  3OT!Ci5£!tKXJg®HHitst±BU!^  with  its  switch,  and 
for  the  field  telephone  TA..  .-^3,  connectors  for  the  helmet-phone , 
for  attaching  the  supply  cable  of  the  unit  and  the  audio  oscillator 
cable,  seven  spring  binding  posts  for  the  connection  of  the  connec- 
ting line  cable  and  grounding  conductor,  the  dynamic  loudspeaker. 


dynacaic  loud  speaker  s ^ t^o  voltmeters,  a fuse,  a pilot  la^p  and  a pa 
nel  illuminating  lamp. 

The  side  ^alls  between  the  chassis  and  the  front  panel  carry 
the  folloifl»ings  a spare  vibrator,  gasseous  discharge  tubes,  the  volt- 
meter cuprox  rectifier  column,  several  resistors  and  other  components. 

On  a separate  panel  are  besides  the  discharge  tubes  also  the 
type  //K  fuses. 

The  chassis  and  panels  are  placed  in  an  aluminium  housing, 
which  is  closed  on  the  left  hand  side  by  two  covers  which  are  atta- 
ched to  the  housing  by  two  hinges.  In  the  rear  part  of  the  housing 
is  small  compartment  for  storing  the  microphone,  the  throat  micro- 
phone,- themicrophone  cord  switch,  the  telephone  lever  bar  switch,  two 
sets  of  head  phones,  cables  and  a cord  for  connecting  the  audio  os- 
cillator and  a box  in  which  two  spare  GHBC  vacuum  tubes,  five  pilot 
lafps  and  ten  type  //K  fuses  are  placed. 

The  1^0^  control  panel  carries  push  buttons  and  selector  switch 
knobs,  volume  control  knobs,  toggle  switch  knobs,  microphone  and 
receiver  jacks,  terminals  and  connectors  and  spring  binding  posts 
a fuse  a colored  lens  above  the  pilot  lamp  and  a feflector  above 
the  panel  illuminating  lamp.  Besides  these  the  front  panel  carries 
special  screws  for  fastening  the  chassis  and  panels  to  the  housing/ 
and  two  hocks  are  fastened  to  front  panel  by  which  the  chassis 
and  panels  can  be  withdrawn  from  the  housing  or  replaced  into  it. 

There  is  an  opening  in  the  front  panel  facing  the  dynamic  loudspeaker. 

Inscriptions  for  all  of  the  knobs,  jacksy^  push  buttons,  termi- 
nals, connectors  aljd  instruments  of  the  front  panel  are  marked  on 
the  front  panel. 


All  the  components  bear  markings  %^hich  correspond  to  number 
and  letter  codes  ©f  these  components  In  the  schematic  diagram. 

A viev  of  the  open  remote  control  unit  Is  given  by  fig.  6-<i2. 


ontrol  oBeratlons  ^hich  are  performed 


bv  the  remote  control  unit 

The  remote  control  unit  perform  ....  the  following  operations 
in  the  radio  communication  units 

1)  Selection  of  the  mode  of  operation. 

2)  Selection  of  one  of  the  four  transmitter  and  receiver, 
communication  channels  which  have  been  tuned  and  secured  in  advance. 

3)  Adjustment  of  the  necessary  audio  frequency  voltage  input 
to  the  connecting  line, 

4)  Modulation  ©f  the  transmitter  by  means  of  the  carbon  mi- 
crophone, the  throat  microphone  or  the  hand  set  microphone  of  the 
field  telephone  T..M-43. 

5)  52©lu®e  control  of  the  signals  received  by  the  main  receiver 
which  are  reproduced  by  the  head  phone  or  dynamic  loudspeaker,  the 
connection  or  disconnection  of  the  dynamic  loudspeaker  amplifier 

in  the  remote  control  unit. 

6)  Transition  fro®  transmission  to  reception  and  vice  versa. 

7)  Switching  the  power  supply  circuits  according  xHdxxtssDC  to 
type  of  power  available .this  operation  has  been  described  above  during 
the  description  of  the  control  unit  schematic  diagrasy'. 

For  service  telephone  cotamunication  with  the  rex3io  van  the 
remote  control  unit  is  equipped  with  a type  T . .H-43  field  telephone. 

As  was  mention  ad  previously,  the  control  of  the  radio  commu- 
nication unit  from  the  remote  control  unit  B...Y  is  achieved  by  four 


conductors/ 


con<3uct©rs/c®ndiuctors  7*8,9  and  lO/, 

The  first  tntfo  conductors/?  and  8/,  Switch  the  radio  coMunication 
unit  from  reception  to  transmission  and  xjblk  vice  versn,  they  are 
also  used  for  service  telephone  communication  and  vSignal  the  opera- 
ting readiness  of  the  transmitter  on  the  remote  igontrol  unit  3,*.Y. 

The  other  conductor5/9  and  10/  are  used  for  the  communi- 
cation channel  selection  cf  the  transmitter  and  main  receiver,  for 


remote  transmitter  modulation  and  listening  to  the  signals  of 


the  main  receiver  ^'hen  using  either  simplex  or  semi-duplex  commu- 
nication/ 

During  remote  control  the  relay  circuits  are  supplied  'With 
l80  vclts,  vihich  obtained  from  the  control  line  rectifier, 

vfhioh  is  located 
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which  is  t*Mx  located  in  the  transmitter  rack. 

From  the  above,  it  is  obvious  that  the  satae  conductors 
carfy  both  d.e.  and  a.e.  voltages  which  are  necessary  for  better 
uteliiation  of  the  control  circuits/for  reduction  of  the  number 
of  conductors/ . 

To  achieve  this,  both  the  central  control  unit  and  the 

remote  control  urlt  use  the  biccVing  condensers  and  blocking, 

chokftg . 

It  nec^ss^ry  to  5;’^itch  the  control  selector  s'Aitct-  ..''^^2 
on  the  central  control  panel  . . . . . .Y  to  the  position  ''3..Y''  twfore 
the  radio  commu'leatlon  unit  may  be  controlled  from  remote  control 
unit  B. .*Y. 

Now  we  shall  consider  the  control  of  the  radio  communication 

unit  from  the  remote  control  unit  B..y. 

1)  Selection  of  the  mode  dif  cemniunleatlen  and  transition 

from  recestion  to  transmission^ 

The  selection  of  the  mode  of  commu  ieation  of  the  radio  commu- 
nication unit  from  the  remote  control  unit  B. .Y  is  performed  toy 
the  mode  of  communleatlen  selector  switch  ....602  which  may  be 
set  in  two  positions.  At  the  selector  switch  knob  on  *he  panel 

are  these  inscriptions  : ” ._"/ymode  of  communication"/ 

» «/"Setal-duplex"  . and  " ^"/"Duplex"/. 

When  it  is  necessary  to  operate  with  the  mechanical  semj^- 

dUBlex.  the  knob  of  this  selector  switch  is  set  to  " 

"Semlpduplex" . and  the  transition  from  transmission  to  reoelption  is 
performed  by  means  of  the  push-buttons  on  the  handle  of J:he 
carbon  mler«ph»ne  or  on  the  cord  of  the  throat  ffllcraihone , 

or.  finally  bv  means  of  the  lever  switch  of  the  hand  siLL-Slgro£bSh£ 
of  the  field  telephone  set 

the  Dush . . . 


By  pressing  the  push  button  of  the  lever  switch,  the  carbon, 
throat  or  field  microphone  circuits  are  energized/see  fig.  6-18/ 

and  the  conductors  7 and  8 or  the  supply  circuit  are  connected  to 
the  chassis  In  series  with  the  interconnected  three  relay  colls; 
the  interlocking  relay/-)40l/  in  the  central  control  unit,  the 
connecting  line  relay/-) 602/  and  the  transmitter  cperwting  rea- 
diness signaling  telay/-) 602-1/  in  the  reoote  control  unit  B. . .Y 
/see  the  circuit  diagram  of  the  st  control  circuits  of  the  radio  commu- 
nication unit/, 

/ 

Frp5P..,tt>®  diagram  it  will  be  observed  that  the  relay  -)'+0^  In 

the  central  cen|rol  unit  Y and  the  relay  -)602  in  the  remote 

control  unit  B...Y  are  energized  when  the  above  mentioned  eiBCblt 
passing  through  its  coil  is  ntt  sufficient  to  magnetizA^'  and 
attract  its  armature.  Ihe  interlocking  relay  -)*+01  when  closing 
cocpl-etes  with  its  contacts  1-2  the  supply  circuit  of  the  connecting 
line  relay  coll  -)402-3  in  the  central  control  panel  . . . ,Y.  This 
relay  is  supplied  with  26  volts.  If  the  relay  -)402-3  Is  energized 
its  contacts  1-2  fround  the  supply  clrcult/26  v/  of  the  relay  coil 
-)102/  the  transmitter  reception-transmission  relay/,  while  the 
contacts  4—5  connect  the  remote  control  unit  to  the  input  circuits  of  ■ 
the  audio  frequency  section  of  the  transmitter. 

The  transmitter  commences  to  operate.  The  transmitter  operation 
indication  relsy  -}103  closes  and  its  contacts  connect  the  resistors 
F ’+05  in  parallel  to  the  two  dropping  resistors  b 1+06*  and 
R ‘+16  , which  sire  connected  lb  parallel  with  each  other.  As  a 
result  of  this  the  current  In  tbe  control  circuit  of  the  conductors 
* 7 and  s 6 rises.  As  a result  of  this  the  relay  -)602-i 

coil  curr^^^nt  


coil  current  in  the  remote  control  unit  also  rises.  This  relay 
closes  cornpletes  the  6^^  V pilot  lanip  ,,602  circuity  the  lit 
la®p  indicates  that  the  transmitter  is  in  operating  readiness 
and  it  is  possible  to  start  the  transmission. 

If  th?»  connecting  line  relay  -)  692,  in  the  reaote  control 
unit  B...y/  is  energized  it>s  contacts  connect  the  recopticn-trans- 
mission  relay  r!oilA)60lX  in  the  remote  control  unit  to  the  12-13 
Volt  supply.  The  closed  -)601  relay  contracts  5-6  connect  microphone 

amplifier  output  vith  the  conductor  ± 9 over  the  blocking  condenser 
C 605  -and  the  fuse  B 601-2  and  ^j»r’ith  conductor  10  connecting  the 
remote  control  unit  over  the  fuse  B 601-3  ’^itb  the  raoi©  van. 

The  contacts/FiOWever 5 short  circuit  the  input  of  the  dyn^-^ic  loud- 
speaker in  the  remote  control  unit.  After-depressing  tt.e  carbon 
microphone  push  button^  or  the  throat-tnicrophone  cord  s^vitcb  push 
button  or  the  field  telephone  lever  bar  s\vitch,  it  is  thu'  possible 
to  start  transmitting  from  the  remote  control  a it 

3y  rele-^sing  the  push  button  or  lever  s^witcbj  llv-  radio  commu- 
nication uni'  adjusts  itself  for  reception,  the  output  of  the  main 
receiver  Is  connected  to  the  remote  control  unit  to  radio  van 
connecting  line  conductors  ±9  and  ± lO/see  fig.  6-19/,  the  receive- 
transffiit  rels.y  coil/-)6Cl/  in  the  remote  control  unit  B. . -Y  is  "without 
current,  whereas  across  its  contacts  5-^  the  conductors  9 '^.nd  10  of  the 
connecting  line  are  connected  to  the  dynamdc  loudspeaker  and  phone 
receivers/separately  either  the  helriet  phone  or  the  hand  set  phene, 
and  this  is  accomplished  either  via  the  amplifier  cr  only  through 
the  transformer  T 602. 

After  releasing  the  carbon  microphone  -puvsh  button  or  the 
cord  switch  push  button  of  the  throat  microphone  or  the  lever 

bar  switch  of  the.  . . . 


£.  Selection  and  s^ltchifag  of  th<»  tran5mltt*r  and,  ra 'Ip. 

receiver  communtcatien  channels^ 

This  o|>ers.t,ion  i^  perforQie^  by  Gieans  of  ^ l*our— push-button 
selector  s^/^itch  *»pOL/see  the  radio  coasiunicatisn  unit  oontrcl 
scheffiatic  diagracr/.  A-bove  the  push  buttons  on  the  front  panel 
of  the  rea?ote  control  unit  B..Y  is  the  inscription  


"/‘'operating  channel  selector"/  "1”,  ”2",  "3" 


and  "V". 


3y  pressing  “che  respective  push  button  of  tije  Istj  2nd  ai-u 
3rd  channels  the  current  citcuit  of  the  coils  of  either  one  t.j.> 
other  cf  t^-e  channel  selector  and  siUtching  relMVP/- or 

402-2/  in  the  central  control  unit  or  of  both  relay 

simultaneously  closes  ^ via  the  9th  and  10th  conductors. 
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v^ar  s^^itch  of  the  field  telephone  it  is  possible  to  realize 
r^peptjon  frQ^£i  tiia  remote  control  unit  to  ll‘=‘ten  to  the  signals 

of  the  main  receiver/. 

Duole^  eouimuuication  the  remote  control  unit  is  possible 

only  th^  ccansunication  unit  is  equipped  ^ith  i portaole 

receiver  unit  -^rid  y special  antenne  system.  In  this  case  the  ru.aio 
vin  must  be  connected  ^itb  the  remote  control  u.ait  B.-Y'^Jlch  t-'^o 
adcjitlonal  conductors  /ll  and  12/,  The  mode  of  communication  sc- 
iecter  switch/.  .602/must  be  set  to  the  /position. 

The  radio  communication  unit  may  be  used  for  communi- 

cation and  controlled  fro®  the  remote  control  unit.  The  mode  cf 

ccmmunication  selector  switch/.  .602/is  set  to  the  position  ^ 

"Duplex"/  and  the  microphone  push  button  is  depressed.,  since  it  is  nee 
cessEry  to  energize  the  microphone  supply  circuit.  For  r^cei^tion  the 

mode  of  v&  communication  selector  switch  is  set  to  the  '*/ 

"Semi -duplex"/  position. 
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6 - 2^.  SetiematlG  aiagrara  of  the  auaio  frgquffncy.  Input  clr- 
oaits  for  modulation  of  tho  transmlttfr  (from  the.., Eg.- 

mote  control  unit  (B,,tY). 


By  pressing  the  4th. channel  push  button  both  of  these  relays 
ar^  without  current.  AJTter  each  depression  of  one  of  the  chan= 
nel  selector  push  button  the  previously  depressed  nush  button 
Jumps  out. 

The  relay,  by  means  of  their  contacts,  switch  over  the 
circuits  of  the  automatic  electromechanical  tuning  devices 
for  selecting  the  communication  ckfennels  of  the  transmitter 
and  of  the  main  receiver.  The  diagrams  of  these  circuits  are 
given  by  fig.  6-10  and  a detailed  description  of  the  function 
of  this  system  is  given  in  paragraph  6-4. 

Transmitter  modulation  from  the  remote  control  unit  B. . .Y> 

The  schematic  diagram  of  the  audio  frequency  input  circuits 
during  the  remote  transmitter  modulation  is  given  by  fig.  6 - 23. 

From  the  diagram  it  is  obvious  that  the  modulating  voltage  is  trans- 
mitted from  the  oiicrophone  line  conductor  ±9  and  10.  The  value 
od  this  voltage  is  controlled  by  the  cuprox  voltmeter  ..602  and  it  is 
adjusted  by  means  of  the  volume  control  R 601-1  in  the  amplifier 
input. 

In  the  radio  van  the  modulating  voltage  is  led  to  an  equalizing 
network  and  then  via  a manual  control  of  the  modulation  level  / 
PP..M,R,4iO  to  the  primary ’Winding  of  the  input  transformer 
TlOl  of  the  transmitter  audio  frequency  section  pre-amplif ier. 

Besides  this,  the  modulating  voltage  on  the  far  side  of  the 
equalizing  network  is  also  applied  to  the  input  of  the  dynamic 
loudspeaker  amplifier  via  the  contacts  l4-13  of  the  connecting  line 
relay  -)4C3-3j  via  the  contacts  25  of  the  terminal  board  ..405,  via 
the  terminal  25  of  the  terminal  board  ..9OI,  via  contact  6 of  con- 
nector ,.701-5?  via  the  toggle  switch  ..702-1/  in  the  position  ” ^ 
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/"cl»sed"/,  via  contact  2 of  the  connector  701-2  and  the  contact 
2 of  the  connector  . .705.  This  >.ay  it  is  possible  to  monitor  the 
transmltted/aodulatlng/slgnals  by  means  of  the  dynamic  loudspeaker 
amplifier  in  i^e  radio  van.  Table  6-1  lists  the  locations  for  moni- 
toring these  signals  in  the  radio  van  and  they  are  dlfferenclated  accor- 
ding to  the  position  of  the  switches  in  the  central  control  unit/in 
the  radio  van/and  on  the  remote  control  receiver  panel. 

The  equalizing  networkm  as  was  explained  before,  Is  used  for  quali- 
zlng/correctlng/the  frequency  attenuating  characteristic  of  the 
interconnecting  cables,  in  order  to  reduce  the  frequency  distortion 
of  the  modulating  voltage  transmitted  by  these  cables. 

Equellzatlon  is  used  if  the  remote  control  unit  B...Y  is  located 
more  than  3 kms.away  froib  the  radio  van.  The  frequency  distortion  of 
the  connecting  lined  and  its  equalization  is  described  in  detail  below. 

h.  Menlterlng  the  signals  ef  the  main  receiver  at  the 
remote  control  unit  B. ..Y. 

The  schematic  diagram  of  the  main  receiver,  during  remote 
control  by  the  remote  control  unit  /B. .Y/,  is  given  by  fig, 6-24, 

The  KKBstK  receiver  selector  switch  ..403  the  control  unit  must 
be  set  to  the  position  ....Y,  as  is  also  Indicated  in  the  diagram. 

The  main  receiver  signal  output  is  applied  to  the  conductors  ±9 
and  ±10  of  the  connecting  line  ocer  the  contacts  of  the  decks  of 
two  selector  switches  ..403  and  ..402,  over  the  ncraially  closed 
contacts  7 - 6 of  the  duplex  relays  -)  402  and  over  the  contacts 
3-4  of  the  connecting  line  relays  -)  402-3,  ever  the  blocking  con- 
densers C 4o4-2  and  C 4o4-3,  over  the  contacts  4--^  ^slector  switch 

492  deck  "a"  and  b"  and  over  the  fuses  and  the  toggle  switches  of  the 
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^hen  controllg<3  by  the  remote*  contr©!  u ilt 


connecting  line  pan*l. 

In  the  remote  control  unit  B* . .Y  the  signal  circuit  is 
completed  from  the  front  panel  terminals  '^9”  and  ”10”  over  the 
fuses  B. 601-2  over  the  blocking  condenser  C 605,  over  the  nor- 
mally closed  receiveftransmit  relay  -)6>01  contacts  5-^,  over  the 
mode  of  communication  selector  s"A?itGh  contacts  1 - 2 of  decks  ”a"  and 
M to  the  toggle  switch  604-.2/from  the  deck  ”a”/tothe  poten- 

tiometer H 60l/froffi  deck 

The  toggle  switch  ..604-2  connects  and  disconnects  the  dynamic 
loudspeaker  amplifier.  When  the  amplifier  is  connected,  the  receiver 
signal  voltage  is  applied  to  th^  potentiometer/volume  control/  R 601  a 
at  the  input  of  the  amplifier.  When  the  amplifier  is  disconnected, 
the  input  signal  is  applied  over  the  blocking  condenser  C 603-2  to 
the  beginning  of  the  seifondary  winding  Kj  ©f  the  ©utput 
transformer  T 602/the  other  winding  lead  is  connected  to  the 
conductor  ±8  o(f  the  connecting  line/and  can  drive  the  headphone/ 
either  the  regulat  set  or  the  helmet  set/  of  the  field  telephone  re- 
ceiver. The  dynamic  loudapcaker  0 601  may  be  connected  to  the 
Hjinding  by  means  of  the  toggle  switch  ..6o4-l, 

The  amplifier  is  disGonn<»ct*d/b:y  open  circuiting  the  filament 
heater  circuit  of  its  s vacuum  tube /when  the  receiver  signal  voltage 
is  sufficiently  strong  for  normal  dependable  driving  of  the  loud- 
speaker without  the  amplifier. 

9.  The  service  telephone  communication  between  the  remote 
control  unit  B...Y  and  the  radio  van. 

The  XKRKtfc  service  telephone  commu  iication  between  the  re/fiote 
control  unit  B..Y  and  the  radio  van  is  realized  by  means  of  two 
type  'RA..-43  field  telephone  through  the  conductors  ± 7 and  ± 8 
of  the  connecting  line. 


The  circuit  tit  diagram  ©f  this  co.mur  ication  is  given  by 
fig.  6-25.  The  (flagra®  is  simple  and  does  not  reguire  any 

further  explanation. 

6-9.  Equalization/  correction/of re quency_d is tor ti®n 

caused  hy  c©nnectinf  lines. 

1 . / Q<*ner  al , 

The  attenuatien  of  the  radio  van  to  the  remote  control 
unit  connecting  line  ccnductors  depends  on  the  length  of  these 
conductors,  on  the  transmitted  frequency  and  on  the  value  of 
the  load  at  the  end  ®f  this  line,  on  weather  conditiens  ^hlch 
effect  the  per  unit  length  distributed  parameters  of  the  line/ 
the  per  unit  length  distrAbuted  capacity,  induction,  resistance 
and  conductivity/.  And  at  th^  same  time  the  attenuation  is 
increased  hv  prolonging  the  connecting  line  length  and_^ 
increasing  the  signal  frequency  transmitted  by  the  line. 

mv..  o^rcnnation  dependence  on  frequencx_manlf2l^t3elf_ 

in  the  frequency  digt©rti©njL 

the  audio  frequency  signal  transmitted  by  the  line: 

The  high  frequency  ooapsnents  have  a distinctly  greate. 

nuatlon  than  the  lo«  frequency  ones  have. 

When  the  length  of  the  linels  increased  the  frequency 

distortion  also  increases. 

T.  reduce  the  fre^iuency  distortion  of  the  modulating 
voltage  transeltted  hy  the  conn-ctlng  lines,  it  is  necessary 
...  .,^„nil.e /correct/  the  frequency  '.attenuation  characteristic 
of  these  lines/this  frequency  characteristic  depends  on  the 
connecting  line  length  and  on  w-ather  conditions/. 

2.  The  'Equalizing  network. 


The  gcheigatic  dia^rao.  Th^  equalizing  given 


given  by  ^ig>6-26 


given  by  fig.  6-26  is  used  for  frequency  distortion  c©®pen- 
s.^tlon  of  the  connecting  lines.  The  equalizing  network  actually 
represents  a four  terminal  «t/2«  connected  network  consisting 
of  variable  resistors,  induction  coils  and  condensers.  These 
circuit  components  are  arranged  and  connected  in  such  a ’way 
that  th*  electric  characteristic  and  thus  the  frequency  atte- 
nuation characteristic  may  be  changed  by  t^eans  of  a selector 
switch.  The  characteristic  changes  inversaly  with  respect  t©  t 
the  frequency  attenuation  characteristic  ©f  the  connecting 
line,  i.e.  the  lo-w  frequencies  are  attenuated  by  the  equa-^ 
lizing  net'work  t©  a much  greater  degree  than  the  high  fre- 
quencies yhieh  pass  almost  ’Without  attenu’itlon . The  equali- 
zing network  ferns  a constant  - resistance  network,  i.e. 

input  resistance  is  constant  and  independent  af  the  in- 
put  frequencyAhen  temlnated  in  a characteristic  impedance/ . 
When  the  selector  rwltch  ..409  1«  in  the  position  "1",  the 
equalizing  network  is  cut  out,  position  "2''  corresponds 

t®  the  miniEU®  circuit  attenus-tien,  whereas  position  u 
correspond  to  it’?  ©aximvim  attenusticn. 

Design  Feature*^? . 

7he  aachanista  design  of  the  eqaallzing  net'vcrk  represents 
a block  which  Is  inserted  into  the  central  control  unit  pmsi. 
The  network  B®H3Cttx  consists  of  th-  following  "leaents. 

1)  A.n  8-pesltlen  selector  switch  ..409 

2)  Two  sets  If  induction  ceil. 

3)  Two  b boards  rvith  condensers  and  resistors. 

The  assembled  eleaents  are  covered  by  an  sluminiUK  housing 
which  is  attached  by  three  screws  to  the  pahel.  The  equalizing 
network  block  is  fastened  by  3 screws  to  the  rev»rse  side  ol’ 
the  central  control  unit  panel  ....i.  Throag'":  to'  iiO*'t  ^f 
the  rabel  protrudes.  Tbe  selector  r^ltch  ....”  central  control 
panel  has  anengrs  ^d. 


’•’Ig.  6-22.  L iid  &ut  centrol  eqal®is*nt. 


iriscrijDtl©ri  abov?  this  ka©b  / Hn* 

ioctlGtiV  ^na  aua«rils  ”1",  ''2",  ''.V',  'iV-,  "rS  ''6'-,  "7”  and 


3.  The  type  3..-  10  - 8.  audi©  frequency  oscillator. 


The  radi®  cesiiieuaioation  unit  is  equipped  x with  a 


portable  3,  , - 10  - 6 audio  ©selllatcr,,  vhich  is  requi- 

red for  qquallzing  the  cenneotlng  line  attenuation  freqimncy 


characteristic.  The  audi®  oscillator  has  thxes_fiM^_jEeaj(^ 


200.  1000  and  qOOO  ops,  1‘he  m-sximua  frequency  deviation 


fro®,  the  nominal  value  is  x 20!^.  '■‘^he  output  voltage  of  the 


audio  oscillator  is  adjusted  te  predoee  10  volts  at  the  micro- 


phone amplifier  output  of  the  remote  control  unit  B..Y  for 


any  au6ie  ©«eillat©r  frequericy  . 


Tbft  c®effici«^nt  ef  ri©n-iinear  distortion  ©f  ©utyut 


voltage  is  about  20%, 


The  fellstting  supply  voltages  are  x neeessary  for  th-  audi® 
©scillater  3 - 10  - : 220  V gQcde  eupely...  and  6.3  V flleaent 


supply.  The  high  vslt'ige  current  consumption  Is  15  to  20  «a.  xh , 
desired  frequency  selection  Is  perforfaed  by  turning  the  select 


tor  knob. 


u ’ . - -lb  S'  * 


The  scheeiatlc  dlagraa.  The  type  3.*  - 10  - ..  audio 
oseillat©r  / fig,  6-27  c©nj?ist«  of  three  stages:  the  first 
tv®  stages  actually  represent  the  audio  frequency  oscillator 
vhereas  the  third  stage  vorks  as  voltage  aanlifier  ©f  the  audio 
frequencies  obtained  frees  the  oscillator  stage. 

The  audio  frequency  oscillator  / the  1st.  and  2nd.  stages, 
is  formed  by  connecting  resistors  and  condensers  t©  the  type 
6 H 8 G/801-l/twin  tri©de.  The  distinguishing  feature  of  this 
oscillator  is  the  l©ck  of  resonant  circuits. 

The  oscillator  uses  p©5iti©ve  feedback  for  self  sucitation . 
These  circuits  consists  ©f: 

1)  A.t  the  frequency  pf  200  cps.  - the  blocking  condenser 
C 805  the  resistor  H 80^  - 1 connected  in  series  vith  the 
condenser  C 802  - 1 between  the  anode  circuit  of  the  second 
stage  triode  and  the  grid  of  the  1st,  stage  triode,  and  the 
resistor  R 80^-2  connected  in  parallel  vith  the  condenser  C- 
802  - 4 in  the  grid  - to  - cathode  circuit  of  the  1st. stage 
triode. 

2)  A.t  a frequency  of  1000  cps.-  the  blocking  condenser 
C 805,  the  resistor  R 803  - 1 the  condenser  C 802-1  are  con- 
nected in  series  and  the  resistor  R 803-2  connected  in  parallel 
with  the  condenser  C 802-3,  These  components  are  connected  be- 
tween the  stages  in  a similar  as  the  previous  case, 

3)  At  the  frequency  of  5000  cps.  - the  blocking  conden- 
ser 0.805,  the  resistor  R8OI-I  and  the  condenser  C8d . are 

c 

connected  in  series  and  the  resftor  R 801-2  connected  in  pa- 
rallel vith  the  condenser  C 801-3,  These  compenents  are  connec- 
tw©  t®  the  previous  cases, 

ted  between  the/stages  in  a similar  way  xHxlsxtkKxpxsxtaiBUtxraM , 

Negative  feedback  is  used  - to  equalize  the  output  voltage  of 
the  oscillator  at  these  three  frequencies,  negative  feed- 

back circuits  consists  of  the  following: 
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fellow Ing  ; 

1)  At  thi*  frequency  of  200  c^g.  - the  blocking  condenser 
805,  a yart  of  the  resistor  R 806  and  resistors  H 8l7,  H 8l5, 

R 801-5  and  R 805  connected  In  series. 

2)  At  the  frequency  of  1000  e»s  - the  blocking  condenser 
C 805,  a part  of  the  resistor  R 806  and  resltors  R 817,  R 815, 
R 801-5  and  R 805  connected  in  series. 

3)  At  the  frequency  of  5000  cps.-  the  blocking  condenser 
C 805,  the  resistor  R 8l6-l,  a part  ©f  resistor  R 806  and  re- 
sistors R 817,  H 815,  H 801-3  and  R 805  connected  in  series 

The  negative  feedback  voltage  for  the  grid  of  the  first 
stage  triode  Is  obtained  across  resistors  R 805. 

The  resistors  R 808-1  and  R 808-2  act.  as  the  anode  leads 
of  the  first  stage  and  the  second  stage  trlodes  respectively. 

The  condenser  C 805  in  the  grid  circuit  of  the  second 
stage  triode  acts  as  a coupling  condenser  and  the  resistor  R 
813  is  the  grid-lesk  resistance.  The  grid  bias  of  the  2nd. 
stage  triode  is  obtained  frons  the  cathode  circuit  bias  r616 
shunted  by  his  the  electrolytic  blocking  condenser  G 804-1. 

The  condenser  C 806:  Is  the  coupling  condenser  of  the  third 
stage  triode  grid.  The  resistor  R 809  and  the  resistor  R 812/ 
connected  only  at  frequencies  of  200  and  5000  eps./  and  the 
resistors  R 8l0  and  R 8ll/conneeted  only  at  the  frequency  of 
1000  cps./  act  as  the  voltage  divider  In  the  grid  of  th«*  3rd. 
stage  vacuuffl  tube  ...801-2, 

The  type  6 H 8 c/. .801-2/twln- triode  vacuum  tube  is  used 
as  a single  stage,  the  audio  frequency  aapllfler/  the  third 
stage/and  its  output  appears  actoss  the  T 801-1  tr ansforaer . 

The  resistor  R 802-2  and  the  condenser  C 804-2  serve  the 
same  purpose  as  the  «l®ilar  components  served  in  the  second  : 

stage . 
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The  @utput  appeares  acr©ss  th®  register  H 816-2  and  is 
t)r©ugl3t  ©ut  to  tM  the  double  jack  .,802.  The  resistor  R Bl6-2 
eliadnatee  an  excessive  dependence  of  the  oscillator  output 
voltage  on  the  n^agnitude  and  character  of  the  load. 

The  resitor  R 8l4  together  ’with  the  condenser  C 80?  filter 
the  node  circuit  of  th^  3rd. stage  vacuum  tube. 

The  audio  oscillator  supply  cable  is  attached  to  the 
connector  . .801fl. 

A twin  load  cable  with  a fork  type  plug  on  one  end  and 
a three-contact  plug  on  the  other  and  is  used  for  connecting 
the  output  of  the  audio  bscillator  to  the  microphone  input 
of  the  remote  control  unit  The  audio  oscillator  together 

wit">  the  cable  form  part  of  the  remote  control  apparatus  B..Y. 

The  procedure  for  ^ equalizing  the  connecting  line  frequen- 
cy attenuation  characteristic  is  given  in  the  second  part  of  this 
manual  under  '^Instructions  for  operation  the  radio  communication 
unit" . 


SfW,  ^ - 


Fig.  6-28.  View  of  the  type  3. .-10-..  audio  frequency  oscillator, 


nvnnnnnn^^ 


The  output  appeares  across  th®  resistor  H 8l6-2  and  is 
brought  out  to  tM  the  double  •.802.  The  resistor  R Bl6-2 

eliminates  an  excessive  dependence  of  the  oscillator  output 
voltage  on  the  magnitude  and  character  of  the  load. 

The  resitor  H 8l4  together  VJith  the  condenser  G 80?  filter 
the  inode  circuit  of  the  3rd. stage  vacuum  tube. 

The  audio  oscillator  supply  cable  is  attached  to  the 
connector  ..801fl. 

A twin  load  cable  'with  a fork  type  plug  on  one  end  and 
a three-contact  plug  on  the  other  and  is  used  for  connecting 
the  output  of  the  audio  oscillator  to  the  microphone  input 
of  the  remote  control  unit  The  audio  oscillator  together 

'With  the  cable  form  part  of  the  remote  control  apparatus  B.  .Y. 

The  procedure  for  l equalizing  the  connecting  line  frequen- 
cy attenuation  characteristic  is  given  in  the  second  part  of  this 
manual  under  ’^Instructions  for  operation  the  radio  communication 
unit". 
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Layout  ©f  raoi©  caoimurjlc  ?ti©n  equiprE^nt, 

te 

layout  iif  tfee  equiprn<»nt  d'®pends  ©a  th**  state  in  'vick 
tiae  radio  c-i^niinunic alien  Unit  Kapppn-^  tc*  It  in  marcfe- 

i ng  ©r  epe  r at  i ng  or d r . 

T^e  instructions  for  t’ne  use  ©f  ttee  radi©  col.'uU  icatien  unit  list 
detailed  instructiens  for  setting  tap  ©f  tfee  radi®e©nriiunlcation  unit, 

7«.1  Tke  layout  ©f  tbe  radic  o©rr;rnunieation  unit  equi-praent. 

1 , Ge acral , 

Tke  radi©  eG-T.municati©n  unit;-:  consists  ©f  a type  3NC-1  51 
radio  van  automobile  witk  a Seated  b©dy  an(.^  c t y7}c  1 A 1 1»»3  t r al  1 e r 
vj?aick  CiivTj  all  tne  working  equipment , spare  and  auxiliary  part^5  ©f 
tige  radi©  coovTiUnication  u/ilt  a:lt’i  tbe  main  cemmunicatien  units,  i.e. 
the  receiver  and  transraitter , located  in  the  body  of  the  van,  xvhere- 
as  the  open  trailer  carries  the  C-1  5/8  1 5KVA,  220  V 

electric  p©i,^er  plant  for  supplying  the  radio  eornmunication  unit. 

The  ‘Weight  of  the  main  components  of  the  radio  communication  unit 
are  listed  in  the  table  7-1  • 

2.  The  layout  of  the  radio  communico.tinn  van. 

The  type  yKB-250  transmitter  is  l€>c  't®-'-  n^ar  th'*  ‘^ropt  ‘wall 
on  the  right  hand  side  inside  radio  van/se^  fig, 7-1/  sind  on 

the  left  hand  sid^  the  tyre  BCP-6  rectifier  is  located  9 


The  radio  oner at o 


tne  rectifier  rack.  The 


Jt  is  rlaced  betxe^*n  the  transmitter  and 


jmmon  panel  of  both  r^ceiv^ 


meunted  ©n  the 


desk  and  above  it  arc  the  main  and  luxillar}’  receivers.  Insid?^  tlv'  desk 
is  the  main  receiver  supply  r^*ctifler  and  also  a port  ■bl*'  type  O3-I55 
el^^ctric  heater.  In  tbr  d-'cv  dr’rwer  is  1 folder  'with  technical  ^ate 
of  the  r ^dio  communicat ion  ujiit.  The  top  d^sk  may  be  lifted  for  the 


convenience  of  the  radio-  operator. 
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In  front  of  dcr:lz  revolt' ing  chair  fastened  do^n  with 

wlngnute. 

On  the  front  v-ell  of  the  v^n.  Is  the  amplifier  with  a dynaoiic 
loudspeaker,  the  connecting  line  panel,  tanl  sei^smlc  type  clock 
and  an  adjustable  lamp  for  illuminating  the  radio  operator's  desk. 

Near  the  right  hand  side  wa,ll  of  the  van  is  a chest  type  seat 
which  holds  a part  of  a.ctiver^.  spare  and  auxiliary  cotnponents  of 
the  r^idio  comoiunicaticn  unit,  namely  the  storage  batteries,  two 
disk  and  cone  type  antennes,  tw'o  feeder  reels,  a part  of  the 
directional  aibtenna  components  and  other  equipment.  The  lid  of  the  ch 
chest  is  upholstered  with  leatheretta.  On  the  wall  above  the  chest 
is  a semi^oft  folding,  train  type  shelf « By  means  of  swinging 
brackets  this  shelf  may  be  fixed  in  the  horizontal  plane  and 
used  as  a bed.  When  lowered  it  forms  a back  rest  to  the  am  chest 
seat. 

The  control  panel  of  the  auxlliar^g  receiver  is  attached  to 
left  hand  side  wall  of  the  van.  Above  it  is  an  electric  ventilate 

of  the  .•T-75  type.  The  ventilator  opening,  may  be  covered  on  the 

inside  of  the  van  Isy  an  insulating  pad,  whereas  on  the  outside  of 

the  van  it  is  covered  by  a folding  blind  wh.lch  may  be  manipulated 

from  the  inside  of  the  van  by  a handle  located  to  the  ^-^ooden 
fr?<.me  of  the  v/^nt  il  itor  . 

Belo’*'  th»  ventilator  a folding  table  is  attached  to  the  wall. 

At  the  left  wall  stands  a pedestal  chest  which  holds  part 
of  the  storage  batteries  and  a part  of  the  spate  components. 

This  chest  carries  on  its  top  a distribution  cabinet  and  on  top 
of  it  is  the  tyfje  BC3-1  battery  charger  rectifier.  Behind  the 
power  distribution  cabinet  are  mounted  t"/vo  converters  of  the 
py-.H-5A  type  which  may  be  lowered  hy  means  of  rods;  one  for  sup- 
plying the  main  receiver  and  the  oth'^r  one  for  supplying  the 
auxiliary  receiver. 
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A.  little  closer  to  the  door  Is  a closet  '*ith  four  boxes 
containing  some  >*orking  working,  spare  and  uixiliary  equipHient. 

On  top  of  the  closet  are  two  tent  windows,  and  a foldtrig  table 
wrapped  in  covers. 

Next  to  the  door  stands  a wood  burning  above  and  a wood 
bin  and  on  top  of  the  stove  is  a container  for  heating  water, 
whereas  on  top  of  the  bln  is  the.  chimneg  bonet  which  is  used 
when  using  the  stove  on  the  sight. 

On  the  floor  in  front  of  the  type  BCF  - 6.. rectifier  the 
remote  control  unit  B..Y  is  fastened  down  by  clamps  and  two 
rods  and  next  to  it  is  fastened  down  with  belts  the  tyre  BCN- 
2 rectifier  for  supplying  the  auxiliary  receiver/this  rectifier 
is  the  portable  supply  for  the  reroote  control  unit  B. .T/. 

On  the  ceiling  of  the  van  are  four  illuminating  l^mps. 

4 Mxm  cable  box  with  two  compartments  holding  a part  of  the 
antenna  guy  cables,  reels  with  the  . .T, . - 7 cable,  power 
cables,  a power  line  pole  panel  and  other  components,  is  located 
on  the  outside  front  wall  of  the  van  above  the  driver’s  cab. 

A.  panel  for  the  power  supply  connocticns,  for  the  remote  equipment 
connecting  line  attachment,  and  for  the  trailer  signal  and 
power  cables  is  mounted  on  th<=  left  vrt  of  the  cable^box.  This 
panel  has  one  220  V receptable  and  two  26  Y receptables.  One  of 
the  26  ¥ receptables  is  of  special  design  and  is  used  for  sup- 
plying the  signal  light  of  antenne  tower. 

An  oil  can  is  located  on  the  roof  of  the  van  next  to  the 
cable  box. 

k box  holding  steel  pegs  for  fastening  the  antenna  guy 
cables,  a mallet  and  an  axe  is  Icca.ted  in^th^Xf^L 

under  the  van  body. 


A long  box  mounted  under  the  «h  van  on  a lifting  board  length- 
wise between  the  wheels  holds  components  of  th»  directional  anteaf 
na,  the  auxilliary  receiver  antenna  and  tent,  poles. 

Two  steel  step  ladders  are  mounted  under  the  van.  One  of 
these  is  used  at  the  entrance  to  the  van  e.nd  the  other  at  the 
entrance  to  the  trailer.  The  rear  van  well  carries  a spado  and 
steel  crowbar  to  the  left  of  the  door  and  a fire-extlngul'-her  to 
the  right  of  the  door. 

■Ihe  telescopic  tower  is  located  on  two  brackets  between  the 
body  and  the  driver's  cab  on  the  r3jJlt_h3nd_3lde__of  the  v..n. 

The  fastening  clamps  of  the  power  are  held  by  wing  nute 
to  enable  easy  removal  of  the  isss  tower  in  emergencies . 

The  traller__la£out^ 

The  type  ..-)C15/8  electric  engine  driven  generator  set  con- 
sisting of  a type  . . ccurled 

to  the  type  MCA-72A.A  thrg.fj::PMS.g-JLfIl~^tr^^^^  i"  located  In  the 

center  of  the  traller/see  fig.  7-2/. 

The  type  ..CT-80  starter  battery  Is  to  the  rlgj2t_  of  the 
engine  when  viewed  from  the  trailer  entrance.  A c«bin=t  containing 
the  remote  engine  starting  and  stopping  contactor  is  mounted  above 
the  b3.ttery.  The  60  liter  fuel  tenic  1-  mounted  on  an  ancle  ste.il 
structure  above  the  engine, 

A type  PHi  - 11  fnel  pump  for  pumping  fuel  from  spare  cans  to 
the  main  fuel  tank  is  mounted  on  a pedestal  to  the  right  of  the 
fuel  tank.  An  automobile  horn  for  signaling  from  the  van  is 
attached  to  the  front  part  of  the  engine  - generator  bed. 

The  motor  control  board  us  located  on  the  le-  hand  ^ide 

of  the  engine  - generator  pede  •’tal. 

The  electric  distribution  panel  stand'  at  the  leijLJi£e_ai 


the  front  of  the  trailer  body.  The  panel  cpntains  connectors 
for  the  poi^er  add  the  signal  cable  attachcnent  and  two  receptacles 
for  6 and  127  volts  and  Instruments  and  knobs  for  checking  and 
controlling  the  electric  power  plant.  A type  TA..t^3  field  tele- 
phone is  attached  to  the  panel  by  straps. 

Two  bags  made  of  asphalt  treated  tent  cloth  containing 
cleaning  rags,  the  type  PYH  - III  automatic  voltage  regulator 
and  a wrench  for  the  engine  carburator  are  mounted  to  the  right 
of  the  panel. 

The  following  items  are  mounted  along  the  left  side  of  the 
trailer:  a reel  with  60  meters  of  signal  cable,  one  reel  with  60 
meters  of  power  cable  with  a flat  connector  on  one  and  n for 
attachment  to  the  distribution  panel  and  3 reels  with  50  meters 
of  power  cable  each  with  cylindrical  connectors.  One  of  these 
three  reels  is  fastened  to  a winch. 

The  50  meter  long  cables  are  used  when  the  radio  communi- 
cation unit  is  powered  from  a power  line,  whereas  the  60  meter  long 
cables  are  used  when  the  radio  communication  unit  is  powered  from 
its  power-plant. 

At  the  left  hand  edge  stands  a box  containing  tools,  spare 
power  plant  parts  and  some  working  components. 

A step  ladder  and  a x^iooden  panel  with  spare  engine  parts 
and  a spare  engine  crank  are  fastened  to  the  left hand  side  wall> 

Two  105  liter  fuel  cans  and  t^^o  10  liter  oil  cans  are 
fastened  to  the  right  hand  side  wall  by  clamps. 

A crowbar  and  pegs  for  trailer  securement  are  lightly  faste- 
ned to  the  floor. 

A spade  and  a fire  extinguisher  are  mounted  on  the  fron^ 
outside  wall  of  the  trailer  body. 

The  ton  of  the  trailer  is  covered  by  removable  aspnalt 
treated  turpaulin  with  k 3 windows. 


ABLE  7^1. 


Weights  of  the  main  elpments  of  th^.  Tncbil^^  radio  communication  unit , 


Marne  of  the  radio  communication 
unit  main  elements. 


Weight  in  kilo- 
grams , 


Ty?e  YKB-250  transmitter. 

Type  PGKY-3M  receiver  ^^ith  panel. 

Control  panel  of  the  auxilliary  receiver. 
Dynamic  loudspeaker  amplifier. 

Cone  and  disk  type  all-directional  antena. 
**Wave  channel” (Yagi)  type  directional  antenna. 
Telescopic  tower  (lowered). 

Type  4-HKH-45M  storage  battery. set. 

Type  BCP-6B  rectifier 
Type  BCP-2  rectifier. 

Type  BCP-1  battery  vcharging  rectifier.^ 


Type  FY-45A  converter  with  filter. 
Remote  control  unit  B. .Y. 

Connecting  line  panel. 

Reel  with  60  meters  of  power  cable. 
Reel  With  ..T..7  x 2 cable. 

Re^l  with  PK-6  feeder  cable. 
Electric  heater. 


If 
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CHAPTTO  8. 

Illumination,  he'^.ting  ma  ventilition  of  the  radio  van. 

8-1  Illumination. 

Four  ceiling  lamps  and  an  adjustable  lamp  located  above 
the  radio  operator’s  desk  and  portable  lamps  ’*ith  cords  stored  in 
the  chest  pedestal  are  available  for  the  illumination  of  the 
radio  van.  The  portable  lamp  may  be  plugged  Into  receptacle  "26V" 
/..304/  on  the  panel  of  the  distribution  cabinelt  or  to  the  "26v** 
receptacle  of  the  control  terminal  board  ..302  on  the  rectifier 
BCP-6.. block  h panel,  or  into  the  receptacle  *'267/330-1  ^ on 
the  panel  in  the  cable  box  section. 

The  electric  lighting  circuit  diagram  is  given  by  fig. 8-1. 

The  lamps  are  powered  by  26v  ■which  may  be  otained  from  the 
220. 380  V power/supply  from  terminals  78  and  79  through  a 
separate  step  down  transformer  T 309  which  is  located  in  the  distrl 
bution  cabinet, 

Vihen  no.a.e.  power  is  available,  one  of  the  storage  itots 
batteries  located  in  the  van  chest  supplies  power  for  the  lighting 
circuit.  The  lighting  circuit  is  connected  to  the  storage  batte? 
rles  by  the  knob  of  the  selector  switch  ..305  which  is  located  on 
the  front  panel  of  the  distribution  cabinet.  Abov''  the  knob  of  this 

selector  switch  are  these  instructions:  " " 

"battery  charging"  "2"/.  In  th  e position  "1"  the  selector 
switch  connects  the  battery  "1",  which  is  located  in  the  seat 
type  chest  to  the  charger  rectifier  and  simultaneously  connects 
the  battery  ± 2,  which  is  located  in  the  chest  pedestal,  to  the 
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lighting  circuit.  In  the  position  ’*2”  the  selector  sv#itch 
..303  connects  battery  ±2  to  the  charger  rectifier,  and  connects 
the  battery  1 to  the  lighting  circuit.  When  the  radio  communica- 
tion unit  is  powered  by  a.e,,  the  lighting  circuit  is  automati- 
cally switched  from  the  storage  batt^^rles  to  the  a,c,  network 
because  relay  -)311  in  the  distribution  cabinet  connects  the 
illuminating  fransformer  T 309  to  the  van-lighting  circuit. 

The  -)311  relay  coil  which  switches  the  lighting  circuit  is 
energised  by  the  -)3l5  selenium  rectifier  which  is  also  located 
in  the  distribution  cabinet  and  which  is  supplied  by  a.c.  from 
the  se<foQdary  winding  of  the  illuminating  transformer  T 309 
in  the  distribution  cabinet/see  fig, 3-16/. 

When  the  radio  communication  unit  disconnected  from  the 
a.e.  power  line,  the  lighting  circuit  is  automatically  switghed 
to  the  storage  batteries,  since  the  -)311  relay  coil  is  then 
without  current  and  its  n contacts  switch  the  lightj.ng  circuit 
from  the  secondary  of  the  T 309  transformer  to  one  of  the 
storage  batteries. 

!rwo  side  wall  wdindows  with  double  lowering  window  frames 
and  one  door  window  serve  for  daylight  illumination  of  the  van. 

To  prevent  detection  of  the  rddio  van  at  night  the  wlndcw 
are  covered  by  window  panels  with  door  interlock  switches 

which  close  the  V” lighting  interlocking"/ 

circuit , 

The  " /"lighting  interlocking"/toggle 

sw itch/. .33^-6/,  which  shunts  the  lighting  circuit  must  be  set 
into  the  "BK, ."//"on" .position . 

In'  this  case,  whenever  b,  window  is  uncovered,  or  the  door 
is  opened,  the  van  lights  are  turned  off.  In  cases  when  it  is 
not  necessary  to  block  the  lighting,  the  toggle  switch  " 

/ "lighting  interlocking"/  is  set  to  the 

" "./"off '‘/position. 


Fig. 7 «»  2,  LocBtion  of  egulpcient  and  components  In  the  radio 

van. 

8-2.  IIEATING. 

^‘he  van  body  is  neated  by  a irfood  burning  stole  with  a 
removable  water  container  located  in  the  corner  to  the  left 
of  the  door.  Under  the  oven  is  a storage  for  wood.  Before  firing 
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Note: 

The  cable  of  the  telescopic  antenna  tower  red  light, 
which  is  used  in  some  instances,  is  slugged  into  the  26  V'“/,  .331/ 
receptacle  on  the  panel  of  the  cable  box  section. 
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the  stove  it  is  necess'^ry  to  reTtiove  the  extinguishiog  cover 
'shich  during  transportation  is  fastened  in  the  bin.  <=nd  place 
the  smoke  pipe  outside  of  the  van. 

It  is  not  permitted  to  fire  the  stove  before  filling  the 
container  %'«lth  isfater. 

It  is  net  advisable  to  h^at  th^  stove  x^hen  the  radio  com- 
munication unit  is  in  operation  and  xiith  the  ventillator  in  the 
x^all  of  the  van  operating,  since  the  reversed  ait  draft  irfill 
cause  the  smoke  from  the  oven  to  enter  the  radio  van  body, 

A type  0-)  -1,5  1-phase  a,c.  electric  heater  Is  a,  part 
of  the  radio  coaimunication  unit  equipment.  Th^  heater  is 
equipped  with  a ventillatd^r  driven  by  a tyne  , .T  - 95/M  331??  tbroe 
phase  a,c,  induction  motor. 

The  circuit  diagram  of  the  beater  is  given  in  fig, 8 « 1. 

As  may  be  .seen  from  the  diagram,  the  electric  heater  elements 
/h  330/cannot  be  energized  before  starting  the  el , ventilator 
motor  M 33-1.  The  heater  circuit  includes  two  3-phase  circuit 
breakers  ,,335  “ 1 and  ,,331  - S connected  in  series.  The 
first  circuit  breaker/,  .33  5/l/  controls  the  motor  aiid  blocks 
the  second  circuit  breaker/. ,33 5 - 2/  which  controls  the  heater 
elements. 

The  heater  is  protected  by  3 phase  B.393  mounted  on  the 
front  panel  of  the  distribution  cabinet. 

When  the  triobil®  pow^^r  plant  is  in  use,  of  when  the  radio 
communication  unit  is  supplied  from  an  external  220/380  V, power 
line  5 the  van  is  heated  by  the  electric  heater,  which  is  trans- 
ported in  the  base  of  the  desk.  The  heater  rau.st  be  removed 
from  the  base  of  the  desk,  ilaced  anywhere  in  the  van  and  its 
conle  must  be  plugged  into  tne  receptcable  pn  the  right  hand 
side  wall  of  th^:^  v in  behind  the  transmitier  rack  after  the  power 
line  has  been  connected  , 
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In  cold  leather  it  possible  to  boat  the  van  by  utili- 
zing tho  heat  generated  by  the  operating  radio  communication 
unit  apparatus!  In  this  cas^  the  ventilating  opening  in  the 
cable  box  section  aboXe  the  driver's  cab  must  closed  by  lowe- 
ring the  window* 

'•^'hen  the  warm  air  enamating  from  the  BCP-6  rectifier 
rack  cannot  exhaust  to  the  outside,  but  remains  a^^so 
the  electric  heater. 

8-3.  Ventilation. 


The  van  is  ventilated  by  a type  T-57/m  330/  al.  3 - phaee- 
a.c.  induction  motor  ventilator  located  in  the  felt  hand  side 
wall  of  the  van.  The  circuit  diagram  is  given  hy[  fig.  8-1. 

Before  starting  the  ventilator  M.330  the  ventilator  ope- 
ning cover  must  be  uncovered  by  lowering  the  handle. 

A red  arrow  is  marked  on  the  ventilator.  The  direction 
of  rotation  of  the  ventilator  motor  must  agtee  with  the  arrow; 
should  this  not  be  the  caSe,  then  it  is  necessary  to  change 
the  direction  of  rotation  by  means  of  the  phase  reversing 
switch  in  the  cable  compartement . 

During  operation  of  the  radio  communication  unit  the  van 
also  ventilated  by  the  ventilator  in  the  rectifier  BCP  - 6 rack. 
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P \ H T II. 

mTHUCTIONS  FOR  THE  USE  OF  THE  RADIO  COMMOi'IC^TIOH  0HIT 
PAG  - YilB. 

Chapter  9. 

Setting  up  anU  preparing  the  rahio  ccmrnunic'itlon  unit  for 
operation. 

1 

This  chapter  covers  the  folo^’ing:  selection  of  the  sight, 
sequence  of  setting  up  the  r^dio  commanication  unit  and  power 
plant,  setting  up  of  the  antenna  tower  and  preparation  of  th^ 
erquipment  for  operation. 

ATTf^M’ION  I 

Some  components  are  sealed  for  transportation  and  these 


seals  must  be  removed  during  the  preparation  of  the  rdaio  comaiu- 


n lea t ion  unit  for  operation. 


9-1.  Sight  selection  and  laying  out  of  the  radio  comtnunlcation 

unit. 

The  radio  communication  unit  should  be  located  in  an  open 
space,  as  far  as  possible.  For  best  efficiency,  set  up  the  radio 
communication  unit  on  hill-tops  or  plateaux. 

Uhen  setting  up  in  a forrest,  it  is  necessary  to  choose 
thin  woods  with  trees  not  t..ller  than  the  extended  telescopic 
tower  i.e.  10  to  12  meters  tall.  The  radio  communication  unit 
should  not  to  be  set  4p  near  tall  buildings,  hangars,  high 
tension  lines,  or  in  the  proximity  of  other  buildings. 

It  Is  particularly  necessary  to  make  sure  that  no 
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greater  hill®  are  near  the  radio  coaiaiu  icatlon  unit  in  the 
direction  of  the  radio  ccffinunic  itioti  bearr;  ’v^hioh  "wculd  hide 
direct  visibility,  it  Is  necessary  to  sure  th-^t  in  the 

vicinity  are  no  interfering  sources  such  as  radio  stations 

greater  po'.ver  output,  radio  locators,  internal  coaibustion 
engines  'Without  ^25^  ignition  noise  suppressors,  X - ray 
apparatus,  telegraph  lines  etc. 

When  the  radio  communication  unit  is  powered  by  its  own 
electric  power-plant  it  is  necessary  to  select  a sight  with 
two  flat  spaces,  because  the  electric  power  plant  must  be  lo- 
cated at  least  50  to  55  meters  from  the  radio-van  in  order  to 
reduce  acoustic  and  electric  n interference.  W'hen  the  radio 
H communication  unit  is  powered  from  an  a. e, power  line,  the 
location  of  the  transmi ttf='r  is  given  by  the  length  of  the  supply 
cables  which  are  available  in  the  radio  communication  unit  for 
power  connections  of  the  radio  van,  Tn  all  instfinces,  however 
sufficiently  flat  dights  must  be  selected  since  the  antenna  tow 
wer  must  be  absolutely  plumb  and  the  electric  power  plant 
horizontal. 

In  the  selected  sights  ar^  not  suf f iciently  flat,  it  is 
necessary  to  level  the  ground  under  the  wheels  of  the  van  and 
to  drive  in  the  anchor  pags  of  the  tower  guy  x cables  deeper. 

The  floor  space  required  by  the  laid  out  radio  communi- 
cation unit  is  15  X 15  meters. 

9 - 2.  Setting-up  and  preparing  the  electric  power  plant 

for  operation. 

When  setting  up  the  el, power  plant  it  is  necessary  to 
insure  that  the  engine  driven  generator  is  leveled,  then  to 
lay  the  power  and  signaling  cahlee,  to  earth  the  engine  driven 
generator,  to  prepare  the  eng.ln®  for  starting  fend  to  warm  up 
the  engine  before  power  is  delivered  to  the  radio  van. 

It  is  prohibited  to  lay  the  power  cable  between  the  elecfe 
trie  power  plant  and  the  radio  van  on  wet  ground  or  on  snow. 
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It  is  recoeasended  to  lay  the  cable  on  blocks  of  «ood  or  on 
staiids  ’^hich  can  be  prepared  by  the  attendants  /sen/* 

The  preparation  of  the  engine  driven  generator  for  power 
delivery  to  the  radio  communication  »unit  must  be  performed 
exactly  accrodlng  to  instructions  for  the  use  of  the  el. power 
plant  ..C  - 15/8.  Before  delivering  power  to  the  radio  commu- 
nicstion  unit,  the  engine  must  be  warmed  up.  The  time  required 
for  warming  up  the  engine  depends  on  the  ambient  temperature. 
Remote  control/  from  the  radio  van/  of  starting  and  stop- 
ping of  the  power  plant  engine  is  possible  only  when  the  toggle 

switch  » ”/’*ignition*V  on  the  control  board 

of  the  motor  is  set  to  the  ”/’*off ^’/position , In  that 

case  the  engine  starting  and  stopping  is  performed  by  pressing 

the  rush  buttons  ” »/» start”/  andK^ __"/”stop”/ 

It  is  strictly  prohibited  to  start  the  cold  engine  from 
the  central  control  unit  C..Y* 

The  power  plant  trailer  is  hauled  to  the  selected  level 
plane  by  means  of  the  radio  van. 

The  attendants  perform  the  shunting  of  the  trailer  on  the 

level  plane , 

A.fter  setting  up  the  trailer  on  the  selected  spot  the  rear 
Support  is  lowered,  the  rear  side— board  of  the  trailer  is  lowe- 
red and  a step  ladder  is  set  up.  It  is  s tr ic tly  prohibited 
to  enter  the  rear  part  of  the  trailer  if  the  support  has  not 
been  lowered,  in  order  ot  prevent  upsetting  the  trailer. 

Then  the  following  equipment  is  taken  from  the  trailer: 
the  trench  tools/spade,  crowbar  and  axe/  used  for  setting  up 
of  the  trailer  in  the  desired  position,  the  cable  re^ls,  the 
fuel  and  oil  cans,  the  grounding  rod  with  its  wire,  and  other 
components . 
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The  grounding  ^ire  is  connected  to  the  trailer  chassis  rear 
binding  post  and  the  grounding  rod  is  driven  into  the  ground. 

9 - Laying  out  of  the  radio  communication  unit . 

•^he  laying  out  of  the  radio  communication  unit  is  divided 
up  into  ^ stages,  namely  : 

1,  /setting  up  of  the  anchoring  pegs  of  the  antenna  to’^'er 
guy  cables; 

2, /  setting  up  of  the  radio  van  ; 

3, /  assembly  of  the  antenna  tover. 

‘i'he  listed  sequence  is  of  use  only  'When  the  radio  commu- 
nication unit  is  laid  out  ’Without  removing  the  telescopic 
to''j«er  from  the  chassis  4sf  the  van.  In  dither  instances  the 
1st.  and  3rd.  phases  are  combined  and  the  2nd.  is  performed 
simultaneously  or  in  advance. 


and  driving  in 


cables  pegs. 


After  aaking  a layout  of  the  level  plane  the  achorlng 
pegs  for  fastening  the  lo^er  ends  of  the  antenna  to'wer  guy 
cables  are  driven  into  the  ground,  '^he  center  of  the  laid  out 
level  plane  is  determined  by  the  selection  of  the  toiler  loca- 
tion and  it  is  marked  by  any  convenient  means. 

The  layout  of  the  level  plane  for  the  telescopic  to^er 
is  performed  by  a 3 men  squad  by  means  of  a layout  triangle 
x^^hose  corners  indicate  the  direction  in  •which  the  pegs  vith 
the  guy  cables  vill  be  driven  in,  -^he  first  man  of  the  squad 
takes  a peg  'with  an  attached  fork  and  steps  into  the  center 
•while  tiik  the  other  lay  out  the  cables.  The  2nd. member  of 
the  squad  assumes  such  a position  that  the  short  side  of  the 
triangle  forms  and  angle  of  80°  ¥ith  the  direction  of  the  se- 
lected van  position. 


After  making  the  ground , the  3rd,  member  of  the  squad  goes  to 
the  side  opposite  to  the  1st. member  of  the  squ^d  and  mark  the 
ground  for  the  3rd. guy  cable  peg.  If  the  telescopic  to^er  is 
to  be  set  up  on  the  ground,  it  is  not  necessary  to  maintvain  the 
angle  of  80^. 

The  pegs  are  driven  into  the  ground  by  a mallot  at  an 
angle  os  approximately  2QP  to  a vertical  line  a^^ay  from  the 
center/see  fig.  9-l/. 

fhe  pegs  and  mallots  are  transported  in  a box  located 
crosswise  under  the  body  and  the  layout  triangle  is  trans- 
ported in  the  cable  box  above  the  drivers  cabin/  in  the  bag  il/, 

2.  Setting  up  of  the  radio  van. 

The  location  for  setting  up  of  the  radio  van  is  given  by 
the  location  of  the  antenna  tower  on  the  level  plane  or  by  the 
length  of  antenna  feeder  cables  or  by  the  necessity  of  setting 
up  the  radio-van  in  a given  direction  so  that  the  antenna  to- 
wer is  set  up  in  a guaranteed  vertical  plane  and  will  be  located 
in  the  center  of  the  laid  out  level  plane/see  fig,9-l/,  The 
van  set  up  on  the  flat  plane,  is  earthed  by  means  of  a groun- 
ding rod  and  grounding  wire.  The  grounding  rod  is  <frlven  into 
the  ground  and  the  grounding  wire  is  connected  to  the  binding 
post  located  on  the  radio-van  frame  n^ar  the  right  rear  fender. 

3.  Raising  of  the  telescopic  tower  with  the  disk  and 
cone  type  antenna. 

The  telescopic  tower  is  raised  in  the  middle  of  the  laid 
out  level  plane.  When  the  tower  is  raised  on  the  ground,  the 
tower  base  plate  ^ is  placed  in  the  center  of  the  level  plane 
and  the  tower  is  fixed  vertically  by  means  of  the  1st. section/ 
of  the  telescopic  tower/  guy  cables. 
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The  guy  cables  must  be  sufficiently  streched  by  turning  the 
turnbuckles . 

"^hen  the  to\^e^  is  raise  on  the  radio  van,  the  guy  cables 
of  the  first  to^Aer  KKXt  section  are  not  used. 

Then  a holder  is  placed  in  the  upper  section  of  the  to^er. 
The  antenna  feeder  cable  is  attached  to  the  disk  and  cone  type 
radiator  .’With  the  conical  part  opened  and  disk  assembled  to  it/, 
the  radiator  is  fastened  ’with  nuts  Aing-nuts/to  the  holder 
and  placed  on  the  rod.  The  dereelsr  ’with  the  antenna  feeder  cafe 
ble  is  placed  lies.r  the  base  of  the  to’wer. 

The  signal  equipment  is  placed  and  fastened  by  a scre’w 
to  the  ring  bracket  of  th^  8th,to’wer  section  its  cable 
together  vfith^^  the  antenna  feeder  cable  passes  through  eye- 
lets on  the  to’wer  sections,  the  signal  twin-conductor  cable 
fork  type  dereeler  is  placed  next  to  the  antenna  cable  dereeler. 

The  carabine  clips  of  the  guy  cable  are  fastened  to  rings 
on  the  respective  tower  section  brackets.  The  guy  cables  of 
each  tower  section  are  streched  in  the  direction  of  the  ancho- 
ring pegs  and  the  hookd  of  the  other  end  of  the  guy  cables 
are  hooked  to  the  chains  of  the  pegs. 

The  above  mentioned  antenne  to^er  components  are  stored 

in  the  radio  van  as  follovs. 

The  cone  and  disk  radiator,  the  antenna  feeder  cable, 
the  rod,  the  holder  and  the  base  of  the  tower. for  setting  up 
on  the  ground/are  stored  in  the  chest  seat. 

The  signaling  device  and  guy  cables  are  stored  in  the 
cables  box  above  the  driver's  cabin. 

4.  Raising  -the  antenna  and  tover . . 

Five  men  are  regulred  to  raise  the  antenna  tower.  Three  of 


them  ^re  stationed  at  the  pegs  and  grasp  the  guy  cables 
of  the  Ird.and  ^fth. sections,  the  fourth  man  is  stationed  at 
the  handle  of  the  raising  mechanisns/irfincb/  and  the  fifth  man 
acts  as  the  sqyad  le:Jder  and  assumes  such  a position  that  a 
straight  line  dra’wn  between  him  and  the  tower  would  be  at 
right  angles  to  the  wind  direction. 

During  the  raising  of  the  power,  In  order  to  rnalatain  its 
stability,  the  tension  of  the  guy  cables  of  the  3rd. and  N-th. 
sections  are  qquallaed  by  the  ^an  at  the  anchoring  pegs  and 
as  the  tower  goes  up  the  guy  cables  must  be  gradually  loosened 
and  thus  fix  the  tower  accurately  in  the  vertical  plane. 

During  strong  winds  the  squad  leader  must  carefylly 
follow  the  raising  of  the  tower,  to  prevent  the  tower  from 
ttXtm  tilting,  and  must  tell  the  men  which  way  the  tower 
tilts  and  the  men  must  tension  the  appropriate  guy  cables. 

The  raising  of  the  tower  Is  stopped  as  soon  as  the  second 
red  ring/marker .appears  on  the  lower  section  of  the  tower. 

It  is  strictly  forbidden  to  raise  the  tower  without  the 
antenna  or  to  raise  the  tower  above  the  second  red  rlng/marker/ 
As  soon  as  the  tower  is  raised  the  tension  of  the  guy 
cables  of  aal  tat  tcfwer  sections  must  be  equalized,  ^he  hooks 
of  the  guy  cables  are  attached. in  advance  to  the  regulating 
chain  links  on  the  anhhoring  pegs,  and  the  gay  cables  are  firm- 
ly tensioned  by  turning  the  turnbuckle . 

■^he  tower  is  thus  set  up  accurately  vertically  without 

bending. 

Setting  or  the  tower  with  the  directional  antenna. 
Before  setting  up  the  directional  radio  communication 
unit  antenna  it  is  necessary  to  remove  the  holder  with  the 


rotating  aAchanisni,  the  sytsetrization  unit  and  the  feeder  cable 
from  the  che5?t  seat  and  the  board  vith  the  backbone  and  radia- 
tors from  the  nox  under  the  nody  of  the  van. 

The  assembly  of  the  antenna  must  be  perforrsed  In  the  folio 
wing  order: 

!•/  Take  the  holder  Vrith  rotating  mechanism  and  n fasten 
to  it  the  end  brackets  for  fastening  isf  of  the  guy  cables. 

2./  Connect  the  director  hackvbone  and  the  reflector  back- 
bone to  the  coupling  bracket. 

Do  not  retfiove  the  cap  of  the  sjnaetriSqtion  unit. 

3/  Tighten  the  directors  and  reflector  backbones  in  the 
coupling  bracket. 

4,/  Assemble  the  directors  and  reflectors  on  the  back- 
bone in  such  a that  the  numbers  marked  on  the  directors 

will  correspond  to  the  numbers  on  the  back  bones. 

Place  the  assembled  antenna  on  the  to’^er  and  fasten  the 
holders  .after  the  antenna  has  been  set  into  the  tov^er/by  scre- 
wing the  bracket  to  the  holder. 

Then  connect  the  feeder  connector  to  the  symetrazitaion 
unit  and  fasten  the  feeder  cable  to  the  antenna  clamp  and  thread 
the  cable  through  the  eyelets  of  the  tower  sections.  Fasten 
the  guy  cables  to  the  tube  of  the  rotating  equipment.  Tune  the 
antenna  to  the  desired  frequency  by  sliding  the  radiators  on 
the  backbone  until  the  right-angle  cut  out  in  the  radiator 
brackets  reaches  the  graduations  marked  on  the  backbone. 

Adjust  the  reguired  length  of  the  radiators  by  adjusting  the 
end  of  the  tube  to  the  corresponding  graduation  of  the  scale 
on  the  adjustable  plugs. 

Remove  cap  from  the  symetrization  unit,  unscrew  the  three 


scre’^’s  and  adjust  the  annular  ring  inside  the  symetrization  uiit 
to  the  graduations  corresponding  to  the  tuning  of  the  desired 
frequency, 

/if ter  tuning  the  antenna  the  signaling  equipiT.ent  is  fas- 
t-ned  to  the  telescopic  toiler  and  only  then  the  antenna  may  be 
raised . 

During  the  raising  operation  of  the  to^v^r  '^Ith  the  directio- 
nal antennagi  the  same  rules  must  be  follo^j^ed  as  In  raising  to- 
wer with  the  cone  and  disk  type  antenna. 

The  raised  antenna  mu^t  be  directed  in  such  a way  that 
the  directors  will  be  In  the  direction  of  the  other  communica- 
tion station  and  the  tower  must  be  fastened  by  special  guy 
cables  to  pegs  or  local  ob,1ects.  The  guy  «ablp  tensions  is 
regulated  manually. 

4»_SettJ.ng:,.up  of  the  rcadio  comm, u at  when  powered  from  an 
external  a.c.  power  line . 

When  the  r.c.u.  Is  not  powered  by  its  electric  pother- 
plant,  but  is  powered  from  external  a.c.  3-phase  power  line, 
the  r.c.u,  must  be  located  at  sucl:<  a distance  from  the  power  li- 
ne that  the  power  cable  sections  whicli  arc  a part  of  the  auxili- 
ary equipment  will  suffice,  i.e.  l4c  meters  max. 

The  sequence  of  setting  up  of  the  r.c.u.  is  as  follows; 

1. /  A level  plane  is  chosen, 

2. /  The  power  cable  is  laid  and  one  of  its  ends  is  connec- 
ted to  the  appropriate  radio  Vcsn  el. panel  and  the  other  and  to 
the  utility  pole  panel. 

3. /  The  utility  pole  panel  switch  is  turned  to  the” ” 

/"off"/  position  and  then  the  panel  1=  connected  to  the  power 
line  by  putting  on  rubber  gloves,  climbing  up  th^  pole  ?and 
connecting  the  three  utility  pole  panel  cables  to  the  3 conduc- 
tor® of  the  3-phase  power  line. 

r.c.u.  » radio  communication  unit. 
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4^/  Th^n  the  H'witch  on  the  uti3,lt7  pole  panel  1«  eet 

to  the  ”S[C,.V'’onV  position, 

The  rules  for  laying  of  the  no^^er  cables  \*lre  given 

abov'^  under  paragraph  9 2* 

’T'he  pow-'^r  cable  u^ed  for  utility  Dole  to  the  radio  is 

van  connection  consists  of  three  50  tneter  sections.  A.t  the 

radio  van  a 0,3  tneter  extentlon  cable  is  used  for  connecting 

the  po’yer  cable  to  the  three  terntinals  on  the  board  of  the 

cable  box  section  aboy^  the  driver *s  cab  and,  at  the  pole, 

the  other  cod  is  slugged  directly  into  the  utility  pole  panel 

receptacle.  The  0,3  meter  extentlon  cable  has  on  one  end  three 

conductors  -^ith  terminals  and  on  the  other  end  it  has  a three 
contact  cylindrical  bayonet  connector.  The  0,3  meter  extentlon 

cable  box  and  the  50  m cable  sections  are  stored  in  the  trai- 
ler, '^’hlle  the  rubber  gloves  are  stored  in  the  radio  van 

cabinet  d ranker  3* 

9-4.  Preparing  of  the  radio  comaiunication  unit 
for  operation, 

1. /  Remove  the  covers  from  the  apparatus, 

2. /  Open  the  ventilating  opening  in  th^  cable  box/above 
the  driver’s  cab/  to  permit  the  escace  cf  varm  air  from  the 
rectifier  BOP  - 6 bpf  uncovering  the  cover. 

3. /  Set  the  selector  s'*4ltch  In  the  rear  right  hand  corner 
of  thP  BCP  - 6 rectifier  block  5 to  the  "380  b"/380  volt/or 

"S  220  b*'/"220  volt"/  position  accord  Inf?  to  the  available  vol- 
tage. 

h./  Set  the  " "/"hSgber- 

loikpr-vcltagp"/  eelector  «v.iteb  to  position  "3"* 

Set  the  three  piperrency  'fA'ltche'^  to  th“  "OTK.  ."/"off"/ 

position. 
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6,/  Set  the  "CFTb  - a •*PE.,aT”/  / ^po^er  line  - po’^er  plant”/ 
selector  s'j^itch  to  the  poi^er  line  position. 

7. /  Check  the  voltage  of  all  three  phases  sith  the  volt- 
meter and  selector  s^vitch  on  the  BCF  - 6 rectifier  block  5. 

8. /  Adjust  the  autotransormer  input  voltage  to  215  to 

225  volt  by  means  of  the  ” 


"higher-lo’^er  voltage*’/  selector  switch, 

9./  Set  the  


’’/‘‘radio  communica* 


tlon  unit  supply”,  s^vitch  on  the  BCF  « 66  rectifier  block 
4-  to  the  ”BK..”A*on”/  position. 

The  pilot  lamp  '’CElb”/” power  line”/  will  light  cn  the  BCP-66 
rectifier  block  and  two  pilot  lamps  onthe  central  control  U'lit 


4 ,..,Y  signal  the  positions  of  the 
/’’control  units”/  and  ” 


’/”triode  of  communica 


tion”/  Svo lector  switches  will  light  up. 

10/.  Set  the  ” -/’’battery  charging”/ 

selector  switch  to  position”2”  .-Th^^  battery  must  be  fully 
charged  before  the  radio  cornrcunication  unit  is  in  operating 
order.  The  latter/  voltage  is  checked  by  the  charging  rf^cti- 
fier  voltmeter  ^vhen  connected  for  26  V operation  by  pressing 
the  push  button  on  tne  charging  rectifier, 

I f a discharged  battery  is  u sed,  a failure  my 


occur  during  a liia 


in  the  au 


stage  may  get  damaged , 


• drop  and  the  electric  motor 
.pnent  of  the  first  transmit 


Remove  the  covers  from  all  units/with  the  exception  of  the 
remote  control  unit  elements/.  Connect  the  external  power  line 
to  the  three  binding  posts  on  the  panel  in  the  cable  box  section 
and  connect  the  power  cable  of  the  radio  eofficnunication  unit 
power  plant  to  the  cylindrical  connector  on  the  same  panel. 

For  simplification  it  is  possible  to  make  both  connections 
simultaneously.  It  is  then  possible  to  select  the  supply 
spurce  by  the  ” „”/”power-line- 
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pover-plaj:3t*V  selector  5!\vitch.  It  is  absolutely  necessary  to 
SI*? itch  the  '*220-3B0‘*/”a220  ? - 3B0  IT*/  selector  switch  in  the 
BCP-6-. .rectifier  block  ±5  to  the  available  voltage. 

Besides  this,  the  storage  battery  ±2,  located  in  the  chest 
seat,  and  consisting  of  the  sacne  number  of  cells,  may  be  connec- 
ted to  the  26  ¥ charger  rectifier  as  a buffer  by  switching  the 

” "/’’battery  charging"/  selector  switch 

on  the  distributing  cabinet  to  the  position  ”±1". 

The  correct  phase  seauence  of  the  supply  voltage  is  deter- 


mined by  the  direction  of  rotation  6f  the  ventilator/on  the 


left  hand  side  wall  of  the  van/blades,  which  must  be  in  agree- 


ment with  the  arrow  on  the  ventilator  frame. 


Should  the  blades  rotate  in  the  opposite  direction,  the 
flat  power  cable  plug  in  the  power  plant  must  be  disconnected, 
reversed  by  180*  and  reconnected,  or  the  power  must  be  switched 
off  en  the  utility  pole  panel  and  two  conductors  fastened  to  the 

binding  posts  380  V"/"380  ¥ power  line"/  in  the  cable 

box  section  must  be  reversed. 

up  the  radio  communication  unit. 


1.  Safety  measures . 

In  order  to  prevent  any  damage  to  the  equipment  or  injury 
to  the  personnel  from  the  high  voltage,  the  following  rules 
must  be  maintained . 

1.  Make  the  selection  control  of  the  units  of  the  r.c.u. 
only  with  the  r.c.u.  power  turned  off. 

2.  Tune  the  transmitter  only  with  reduced  power  output^ 
10/40  complete  tuning  at  full  power/lO  %/ . 

Do  not  touch  the  electrodes  of  the  transmitter  Kvacuum  tubes 
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or  Its  high  frequency  circuits. 

*+./  Change  fuses  and  vacuum  tubes  only  ■with  the  " 

— "/"power  line  - power  plant"/  selector  switch  on 

the  rectifier  BCP  - 6 . . panel  of  the  block  5 in  the  "off" 
position. 

5./  The  ...-7..  vacuum  tubes  must  be  4nserted  into  the 
5 th.  and  6jh.  stage  holders  perfectly  vertically.  The  exten- 
tions/bosses/of  the  anode  radiators  of  these  vacuum  tubes  must 
be  inserted  into  the  holder  openings  and  the  door  of  these 
holderj^ , 

If  this  rule  is  not  maintained,  the  contact  springs  of 
the  meeter  contact  of  the  vacuum  tube  socket,  used  for  the 
cathode  pin  of  the  vacuum  tube  sill  weaken  and  the  heat 
transfer  from  the  cathode  lead  of  the  vacuum  tube  ...-7.. 
and  the  vacuum  tube  socket  will  be  reduced . 

6. /  As  soon  as  any  irregularities  appear  in  the  output 
power  section  or  in  the  receiver  or  elsewhere  the  supply 
voltage  must  be  turned  off  without  delay  and  the  faults  must 
be  removed , 

7. /  Make  sure  that  all  the  fiiee  are  of  the  required 
current  rating. 

8. /  Never  operate  the  transmitter  the  air-cooling 

system  of  the  type  BCP  - 6 rectifier  or  of  the  transmitter 
are  not  functioning. 

9*/  The  generator  and  :s  converter  commutators  and  col- 
lectots  must  be  cleaned  during  the  operation  of  the  radio 
communication  unit,  ¥hen  cleaning  the  commutator  or  collector 
rotate  the  armature  by  hand. 

10. /  Never  do  any  maintenance  work  on  the  generator  or 
engine  during  the  operation  of  the  electric  power  plant. 

11. /  Do  not  touch  the  ttansmitter  high  frequency  circuits 
or  the  antenna  feeder-serious  burns  might  result. 

12. /  it  is  forbidden  to  pour  the  fuel/gasoline/and  to  fill 
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the  cans  while  the  electric  power  plant  operating. 

13./  Never  connect  the  power  cable  terminals  to  the  power 
line,  reverse  phases,  connect  terminal  boards  or  perform 
other  similar  high  tension  work  without  rubber  gloves. 

2.  Preparation  of  the  transmitter  for  pperationi 

Ihe  transmitter  is  prepared  for  service  with  the  following 
sequences 

1. /  Remove  the  upper  front  door  of  the  transmitter. 

2. /  Insert  the  BGP-6..  rectifier  block  fully  into  the 
tefitifier  rack  as  well  as  the  first  and  second  stages  of  the 
transmitter  and  the  transmitter  vacuum  tube  filament  stabi- 
lizing transformer  blocks  by  tightening  the  screws  for  faste- 
ning the  blocks  and  stages  in  the  racks. 

3. /  Connect  the  two  TA..-‘+3  telephone  sets  to  the  tele- 
phone receptacles  of  the  electric  power  plant  and  the  remote 
control  unit  circuits. 

4. /  Connect  the  antenna  and  main  receiver  feeders  to 
the  reception- transmission  relay  section. 

5. /  Connect  the  headphones,  carbon  microphone  or  throat 
microphone  to  the  appropriate  jacks  on  the  centrak  control 
unit  ..«Y. 

6. /  Check  whether  the  automatic  tun  Inc  knobs  are  locked/ 
whenever  the  r.c.u.  is  turned  on  and  during  the  selection  of 
communication  channels  the  tuning  knobs  must  be  locked/. 

7. ;^elect  four  quartz  crystals  required  for  the  communi- 
cation and  set  them  into  the  appropriate  crystal  boldeks  under 

n "/"Kcrystal”/  cover  in  the  first  transmitter 

stage. 

The  TA..-43  telephone  sets  are  transported  in  the  seat 
cheat  and  they  are  placed  on  the  radio  operator’s  desk  and 
they  are  plugged  into  the  receptacle  on  the  front  wall  of 

the  van. 


The  quartz  crystals  are  stored  in  the  cabinet  drawer  ±3? 
the  head-phone®,  c^^rbon  microphone  and  throat  microphone 
in  drawer  ± I5  and  the  feeder  of  the  main  receiver  in  drawer  ±2 

The  doors  on  the  side  wells  of  the  transmitter  cabinet 
may  be  removed  for  better  cooling  of  the  transmitter,  but  in 
such  a case  the  door  switches  must  ve  short-circuited  with 
a piece  of  wire.  In  such  cases  it  is  necessary  to  be  particu- 
larly on  the  watchout  that  none  of  the  attendants  touches  any 
part  of  the  high  tension  circuit. 

3./  Connecting  the  r>c,u, 

1.  Setting  of  the  central  control  unit  , , , .Y  selector 


switches . 

1.  Set  the  » ’V”control  units**/  selector 

switch  to  the  **  ’*/»*central  control  u :it’*/position. 

2.  Set  the  ^“receiver  **/  selector  switch 

to  the  _”/”central  control  u ]lt**/position* 

3. / Bet  the  *’ V’’^^ode  of  communication”/  se- 

lector switch  to  the  ”C”/”simplex”/position. 

4. /  Bet  the  **  ”^4”power”/toggle  switch  to 

the  ”2 51^”  position, 

5. /  Set  the  **  ^*/»high  voltage” .toggle  switch 

on  the  first  tra^n'^mltter  section  to  the  ”BK • */”on”/position • 

6. / Connect  the  r.c.u.  by  pressing  the  "P- "/ 

"rsdlo  comm. unit"/  push  button  on  the  central  control  panel Y. 

When  the  r.c.u.  Is  connected,  the  transmitter  and  BCP-6.. 
rectifier  section  ±3  cooling  system  electric  motors  ar-  tur- 
ned on.  A pilot  lamp  \*ith  the  inscription  " "/"filaments"/ 

on  the  BCP-6.  .rectifier  block  ....  light.*?  up. 

(r.c.u.-  rad io  communl.c  ation  uriit . ) 


to  the 


" ''i: 


Two  minutes  after  pressing  the  push  button  the  electrome- 
chanical " "/"time  delay*'/  automat  in  the 

transmitter  rack  energizes  the  26  V high  foltage  contactor 
/-)302/  coil  in  the  BCP-6..  rectifier.  The  contactor  energl- 
zd^ll  high  voltage  rectifiers  and  a red/the  middle  one/ 

pilot  lamp  with  the  inscription" "/"high  voltage"/ 

on  the  BCP-6. .rectifier  block  ± 3 panel  lights  up. 

Should  the  pilot  1^  " "/"filaments"/  on  the  BCP; 


Should  the  pilot  lamp  " 


rectifier  block  ±3  alternately  light  up  and  shut  off  after  con- 


necting of  the  r.c.u,.  this  will  Indicate  that  the  a.c^phagg. 
sequence  is  incorrectly  connected  and  that  it  must  be  immedia- 


tely reconnected  by  interchanging  too  phase  conductors  or  the 


utility  pole  or  on  the  BGP-6..  rectifier  cover  terminal  board 
311/these  conductors  are  connected  to  terminals  62  and  63/ . 

Connect  the  required  communication  channel  by  pressing 


the  respective  push  button  of  the  communication  channel  selec- 


tor switch  and  proceed  to  tune  the  transmitter. 


To  reduce  the  number  of  failures  of  the  r.c.u.  transmitter 


caused  by  failures  of  the  ....-75  vacuum  tubes  in  the  second 


and  In  the  output  pdiwer  amplifier  s/the  5th. and  6th. stages/ 


it  Is  necessary  to  operate  the  r.c.u.  after  replacing  the 


vacuum  tubes  in  these  stages  in  the  following  way; 


l./Set  the 


first  transmitter  section  to  the  " 


2. /Set  the 


"/"high  voltage"/  toggle  switch  of  the 

tion  to  the  " "/'off "/positions . 

"/"power"/toggle  switch  on  the  central 


control  panel  to  the  "25  position. 

3./  Connect  the  .r.c.u.  by  pressing  the  " /"radio  com- 
munication unit"/  push  button  on  the  central  control  panel  Y. 
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4./  After  1 - 1/2  hours  switch  the  '• "/"high  volt>Jge''/ 

toggle  switch  of  the  first  transmitter  section  to  the  " "/ 

position, 

5*/  Aftf^r  1 hour  of  transmitter  operation  at  reduced  power  switch 
the  ” V**power^ytoggle  on  the  central  control  pa- 
nel   Y to  the  ”100  position. 

As  a result  of  this  sequence,  the  transmitter  M.  vacuum  tube, 
filaments  will  have  iDeen  preheated  for  hours  before  these 

vacuum  tubes  will  work  for  one  hour  at  reduced  power^  This  in- 
sures hardening  of  the  ..,-7..  vacmim  tube^^  and  reduces  failures 
during  service. 

Besides  this,  it  is  recomonendfa  tc  periodic  ally/e  very  15 
days/change  the  vacuuni  tubed  In  tb^  5th,  and  6th.  trans- 
mitter stages  and  to  replace  them  by  the  spare  vacuum 

tubes.  After  every  vacuum  tube  re -.1 30*=^ men t rereat  the”hardening” 
according  to  the  above  specification. 

Q - 6.  Transmitter  tuning  aod^  modulation^ l^el  adjustmer^ 

1 , Tuning  of  the  transmitter  hi:^h  .frej.uejjcp£^fc3g^ 

^1^^  If  ”/”power^'/  toggle  T,^itch  on  the  central 

control  panel  .....Y  must  be  in  the  position  while  tuning^ 

all  of  the  transmitter  high  frequency 

During  the  tuning  of  the  tran-'?ailtter  hig^'  frequency  stages 
all  cf  the  automatic  tunlrxg  locking  knob-  mu-t  lie  loosened. 

The  tuning  of  the  first  four  stoges  Is  performed  with  the  aid 
of  the  ...101  meter  located  on  the  left  hand  ^ide  of  the  lower 


tuning 


panel  instruments,  ihe  meter  selector  switch  ..101  for 
of  the  first  four  stages  is  iocat^^d  to  the  left  of  this 


-.ter«  Above  the  meter  and  selector  switch  ..101  is  the 
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^*/»*tun  Ing 


inscription** '*1,  2,  3,  V**tunlng 

of  the  1st,  2nd,  and  4th. stages**/. 

The  equipment  is  tuned  for  the  maximum  meter  deflection. 

The  selector-sii^itch  positions  **1,  2,  3 5 *‘4**  correspond  to 

the  numbers  of  tuned  stages,  i.e,  \vith  the  selector  s-witch  in 
the  position  *'!**  the  crystal  oscillator-doubler/the  1st. stage/ 
is  tuned,  in  the  position  **2**  the  first  frequency  tripler/the 
2nd.  stage/  is  tuned,  etc. 

The  tuning  meter  induction  of  these  stage^Asith  the  except- 
ion of  the  4th/are  independent  of  the  transmitter  power  level 
/wether  the  transmitter  works  at  reduced  power  10  to  4o^  or  at 
full  power  lOC^. 

^^he  tuning  of  the  second  newer  amnlifier/the  5th. stage/ i s 

performed  with  the  aid  of  the  meter 105*’. 

/*’tuning  of  the  5th. stage**/  which  is  located  in  the  upper  left 
part  of  the  instrument  panel.  The  tuning  meter  of  the  5th. stage 
indicates  the  average  value  of  the  sum  of  the  grid  currents  of 
the  4 tubes  of  the  6th. stage. 

The  tuning  of  the  output  power  amplif isr  6th. stage/ 

is  performed  with  the  aid  of  the . *‘/'»6th .stage 

tuning**  .which  is  the  second  from  the  left  in  the  upper  instrument 
P^nel  and  which  indicates  the  load  current  of  the  main  modula-, 
tlon  monitor  detector  electrically  connected  to  the  transmitter 
antenna  feeder  s^rstem. 

Ad:>U£t  the  meter  needle  to  the  green  line  on  the  scMf^  by 

QiefJins  of  the modulation  monitor  couplinii' 

ad:iuatment''/  and  then  3-uiitch  to  100^  po\<er,  ■whereby  the  neeaie 


Qierans  of  the 


int . to  the  red  line  of  th^  scale. 


/**power**/ 


After  tun lag  all  stages  set  the 


toggle  switch  on  the  central  control  panel  Y to  the  **100^  posi 
the 

tion  and  complete  tuning  of  all  six  stages. 


*’/**6th.and  7th.- 


With  the  aid  of  tne 


, r ■* 


7th  sti3-ge  symmetry**/selectbr  switch  and  'With  the  aid  of  the 
meter  determine  whether  * the  5th. and  6th. stage  vacuum  currents 
are  normal,  i.e.  whether  the  neddle  deflection  is  •within  the 
ooTored  range  of  the  instrument  scale,  the  needle  should  be  Tiilthln 
the  blue  range  for  the  5th. stage  vacuum  tube  currents,  vhefeas. 


for  the  6th. stage  the  pointer  shotfld  be  within  the  red  ran&e. 

Under  normal  opeating  conditions  and  vlth  proper  tuning  of 
the  transmitter,  the  needles  of  the  meters  should  be  ylthin  the  ^ 

colored  ranges  of  the  scales.  The  following  sequence  mu8t....M 
fQllo\<ed  in  tuning  of  the  stages  and  fixing  the  automatic  transmittei 

tuning t 

1. /  Turing  of  the  looking  knobs  to  the  left,  all  tuning 
knobs  to  the  autotune  heads  are  loosened, 

2, /  The  transmitter  preliminary  tuning  is  performed  by 
smoothly  turning  the  knobs/s tart  with  the  first  one/.  During 
preliminary  tu  Ing  of  the  circuits  it  is  possible  to  turn  the 
knobs  in  both  directions  in  order  to  obtain  maximum  meter  de- 
lections. 


- 359  - 

After  determining  that  the  tuning  has  been  properly 
performed  (judging  by  the  meter  readings  and  positions  of  knobs 
in  relation  to  the  orientation  lines  marked  on  the  scales)the 
tuning  meters  of  all  stages  are  obeserved  and  then  the  final 
tuning  of  the  transmitter  is  performed  and  the  automatic  tuning 
is  locked . 

During  the  final  tuning  of  the  transmitter  it  is  necessary 
to  turn  the  knobs  in  succession  to  the  left  by  20®  to  30®  and 
thenfeloiv’ly  returning  them  to  the  right  to  the  position  indica- 
ted during  the  preliminary  tuning  by  the  meedle  of  respective 
meters.  The  knobs  are  locked  in  positions  by  turning  the  locking 
knobs  to  the  right. 

Turn  the  knobs  in  succession  to  left  i/fithin  the  range  of 
the  free  motion  and  then  return  them  to  the  right  up  to  the 
stop;  if  during  this  operation  the  turning  meter  reading 
do  not  change,  the  tuning  may  be  considered  as  completed. 

In  case  that  this  dheck  of  any  of  the  circuit  tuning  knobs 
does  not  rens  the  transmitter  tuning,  then  it  is  necessary  to 
re tune  such  a circuit. 

The  final  checking  of  the  transmitter  tuning  is  performed 
by  automatic  retuning  of  the  tuned  circuits. 

After  checking  the  tuning  of  one  of  the  communication  chan- 
nels press  the  selector  push  button  of  the  next  communication 
channel  and  the  entire  tuning  process  for  the  ne«  frequency 
is  performed  in  a similar  ’^^ay  as  the  one  described  above. 

The  sequence  of  tuning  the  communication  channels  is 
immaterial . 

After  the  tuning  of  all  channels  it  is  necessary  to  once 
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more  malce  sure  that  each  channel  is  properly  tuned  by 
checking  the  tuning  of  all  stage*®  %%’hlle  using  the  automatic 
tuning  mechanism,  since  instance  might  occur  during  the 

tuning  of  the  second  channel  the  first  one  is  detuned,  etc. 
transmitter  modulation  level  ad.luetnent. 

Aftef  tuning  the  transmitter  stages  the  transmitter  modu- 
lation must  be  adjusted  using  the  following  sequence  of  opera- 
tions, 

1)  furn  the  knobs  of  the  manual  modulation  level  ( ) 

control  counter  clockwise  up  to  the  step  (adjust  for  the  lo^^est 
modulation  level  value)  connect  the  vacuum  tube  voltmeter  (LB) 

and  %‘ith  the  _”(”2;ero  adjustment  of  the 

vacuum  tube  voltmeter")  knob  adjust  its  meter  to  zero  on  the  scale. 

2)  ^urn  the  modalation  level  control  knobs  ” clock- 

®*i«;e  up  to  the  stop. 

3)  vSound  a dra'wn  out  "Ah"  sound  In  front  of  the  microphone  is 

loud  enough  for  an  input  signal  voltage  of  0,2*>  ? and  adjust  the 
modulation  level  control  knob  for  a modula- 
tion level  of  80  tp  90  ^5  If  the  modulation  level  control 

knob  in  the  extreme  right  position  corresponds  to  a modulation 
level  greater  than  90^,  then  this  operation  must  be  repeated 

for  every  communication  channel*  for  ethers  ice  overmodulation 
might  take  place  and  the  quality  of  telephone  ccmmunication 
’i#ould  be  compaired. 

For  telephony  communication  the  transmitter  is  adjusted 
by  far  more  accurately  at  a modulation  frequency  of  1000  cps. 

’Which  may  be'Hi:b  obtained  from  the  type  30-1C-5  audio  oscillator. 


The  1000  cps„  signal  is  applied  to  the  input  of  the  audio  fre- 
quency section  of  the  transmitter  over  the  connecting  line, 
if  the  audio  oscillator  output  is  applied  to  the  microphone 
amplifier  of  the  remote  control  unit .•••.. •/,  or  directly 
to  the  microphone  jack  of  the  central  control  panel*...... 

When  the  remote  control  unit  .......  and  the  audio 

oscillator  are  in  the  radio  van. 

i*  Transmitter  operation  with  two  1-7  g vacuum  tubes  in  the 
output  power  amplifier  ( in  the  6th. stage). 


cases  when  most  of  the  spare.....  vacuum 


tubes  are  inoperable  (the  vacuum  tubes  were  damaged  while  in 
use  in  the  transmitter  pow^r  stages)  and  only  4 to  5 good  vacuum 
tubes  remain  for  use  in  the  second  and  output  traasmitter  power 
amplifiers  (the  5th.  6th  stages)  and  when  It  is  possible  to 
operate  at  a reduced  transmitter  power  insures  dependable  commu- 
nication over  the  reguired  distance),  it  is  possible  to  use 


only  two  of  the  . , 


vacuuia  tubes  instead  of  four 


of  them  in  the  transmitter  output  power  amplifier. 

With  the  transmitter  operating  with  only  two  vacuum 
tubes  in  the  output  power  amplifier,  only  the  ”1”  and  ”5” 
or  ’’2’^  and  good  vacuum  tubt^s  are  used . 

Tcv^reserve  the  tuning  of  the  output  power  amplifier,  it 

is  aeceSiiuiiry  tc  use  two vacuum  tubes  with  burned  out 

filaments  in  place  of  the  good  tubes. 

The  tuning  sequences  of  the  various  stage^^  of  the  high 
frequency  section  of  the  transmitter  operating  with  only  two 
vacuum  tubes  in  the  output  power  amplifier  is 

as  follows: 
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1)  The  tuning  of  the  various  stages  of  the  high  frequency 
section  of  the  transmitter  is  performed  at  25^  power  (with  the 

" ”( power)  toggle  switch  in  the  ”2 position) 

using  the  same  method  as  described  above  in  section  1.  of  this 
paragraph. 

2)  Before  switching  the  transmitter  to  (power ) when 

the  toggle  switch (power),  on  the  central  control 

panel  ........  is  in  the  ”100^”positioia0  with  the  transmitter 

stil  operating  at  2 5^’’  power,  datuge  the  second  tripler  anode 
circuit  (the  third  stage)  by  reducing  te  the  maximum  current 
flowing  through  the  good  output  power  amplifier  vacuum  tube 

to  one  half  (this  current  is  checked  by  the  M 102  

(5th,  6th  stage  symetry”  meter). 

3)  Switch  the  transmitter  power  to  100^  and  by  tuning  the 
second  tripler  anode  circuit  adjust  for  normal  maxim  currents 

(100  to  120  ma  on  the  (5th  and  6jrh  stage  symetry)... 

.."meter  of  all  the  output  power  amplifier  vacuum 

tubes. 

The  modulation  level  is  adjusted  by  the  usual  method  accor- 
ding to  the  instructions  of  section  2 of  this  paragraph. 

When  checking  the  transmitter  modulation  level  adjust 

the  needle  of  the  M 106  meter  (inscribed  

(oth.stage  tuaing"0  by  means  of  the  adjustable  resistor  H.122) 

(whose  knob  is  inscribed  ** "("modulation 

monitor  coupling  adjustrmnt")  to  the  red  of  green  mark  on  the 
scale  of  this  oieter  (the  color  of  the  mark  depends  on  the 
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transmitter  irfithin  the  operating  frequency  tange . 

When  the  tra-nsoiltter  output  power  amplifier  (the  6th, stage) 
operates  with  two  vacuum  tubes,  the  transmitter  out- 

put within  the  operating  frequency  rnnge  is  reduced  to  50^ 
of  the  power  available  with  the  transmitter  operating  with  four 

vacuum  tubes  in  the  output  powers  amplifier.  The  frequency 

distortion  remains  practically  the  same. 

When  the  tr'^nsmitter  opera.te*  with  vacua®  tubes 

in  the  output  power  amplifier  it  is  not  necessary  to  tune 
the  transmitter  output  with  the  antenna. 

To  use  only  two  vacuum  tubes  instead  of  four  vacuum 

tubes  in  the  transmitter  power  amplifier  circuit  Is  permitted 
only  temporarily,  since  the  pcaer  of  the  transmitter  is  thereby  : 
reduced, 

9-7 • preperlna  the  receivers  for  oreratlcn. 

sequence  of  operation  in  preparing  the  receiver  for 
operation  is  as  fellows: 

1.  Prep arina  the  main  receiver . 

1)  Herrove  the  receiver  cover. 

2)  Take  out  two  T head  phenes  and  insert  their  plugs 

into  the  following  Jacks:  one  of  the  plugs  into  th<=  Jack  in- 
scribed   "(main)  and  the  other  one  into  the  Jack 

inscribed  " ("auxiliary")  on  the  common  panel 

of  both  receivers  (u^^der  the  receivers)  or  into  one  of  the 
Jacks  on  the  auxllliary  receiver  contrC'l  panel, 

3)  Connect  the  antenna  feeder  connection  from  the  transmitter 
to  the  main  receiver  by  connecting  the  end  of  the  feeder 


cable  with  the  small  connector  to  the  connector  of  the  main 
(lower)  receiver.  The  other  feeder  cable  end  connect  to  the  left 
connector  connector  of  the  receive  "transmit"  relay  in  the 
first  stage  of  the  transmitter. 

V.  Remove  the  cover  from  the  main  receiver  BC..-2  rectifier 
and  also  the  covers  fron  Its  top  and  bottom  walls  and  open 

on  the  side  w^ils  (near  the  knob( . During  opera- 
tion this  rectifier,  as  already  mentioned  previously,  ffiu»t  be 
placed  horizontally, 

5.  Connect  the  two  cable  connectors,  loading  from  the  common 

^ panel  of  both  receivers  to  the  respective  connectors  of  the  BC.-2 
rectifiers . 

6.  Set  the  toggle  s’^iitches  in  the  rectifier  side  ¥all  to  the 
*220”  and  BK.. ”(on)  positions,  because  the  main  receiver  recti- 
fier remains  in  the  radio  van  and  it  is  not  possible  to  switch 
the  toggle  switch  later  on. 

7.  Plug  the  reguired  quartz  crystals  into  the  respective 
receiver  Jacks. 

8.  Set  the  (control  units”)  selector 


switch  on  the  central  control  panel  tothe  ”, 

("central  x control  unit”)  position. 


9.  Set  the  ” ”(re®eiverg)  selector  switch  on 

the  central  m control  panel  ......  to  the  .......  (xcentral 

control  unit),  position. 

10.  Set  the  ”, ”U”mode  of  communication”)  selector 

switch  on  the  central  control  panel  to  the  

("semi-duplex”)  position. 

11.  Set  the  ."(Supply)  selector  s^I^ch  on  the 

common  panel  of  both  receivers  to  the  ” ”(”a.c.”)  posi- 
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After  completing  these  operations  the  main  receiver  is 
pared  for  tuning,  as  long  as  it  is  supplied  by  alternating 
current . 

la.  The  s-witching  of  the  main  receiver  communication  channels 
is  performed  simultaneously  \i»’ith  the  s\^itching  of  the  traas- 
mitter  channels  by  means  of  the  channels  selector  push  buttons 

on  the  central  control  panel  - 

If  no  alternating  current  is  available  at  the  radio  communi- 
cation unit  the  receiver  may  be  supplied  (po^’ered)  from  tihe 
staorages  batteries.  In  this  case  4t  is  necessary  to  perform 
the  follo^^ing  operations; 

1. /  Set  the  ” «(”battery  charging")  selector 

s’witch  on  the  distribution  cabinet  located  under  the  BC3“1 
rectifier  charger  to  the  "2”  position.  It  is  recommended  not 
to  set  this  selector  si/^itch  to  the  ”1"  position,  since  three 
of  the  4-HiCH-45M  storage  batteries  may  be  removed  from  the 
battery  set  ±2  and  carried  away  to  the  remote  control  unit......# 

2. / Set  the  "("supply")  selector  switch  on  the 

panel  of  the  receivers  to  the  ” "("d.c.")  position. 

This  causes  the  converter  to  start  working  and  the  d^j^ 
powered  main  receiver  is  prepared  for  tuning. 

If  nn  a.c.  is  available  at  the  r.c.u.  the  communication  chan- 
nels of  the  main  receiver  cannot  be  switched  by  meaas  of  the 
communication  channel  selector  switch  on  the  central  control 

panel  - In  such  a case,  if  it  is  imperative  to 

sx^itch  HHxtfeRXKHJitK  communication  channels  of  the  main  re- 
ceiver and  switch  the  channels  by  means  of  the  selector  switch 
on  its  panel. 

r.c.u.  - radio  communication  unit. 


The  receiver  i??  ’^s\vitched  on  by  means  of  the  ”, 


/'•supply**/  selector  svritch  on  the  common  panel  of  both  recei- 
vers in  the  **  '*  .**off  ”/  posltlon/the  center  position/. 

The  antenna  feeder  connection,  ^^hich  is  a component  cf  the 
rsdio  communication  unit  enables  the  possibility  of  connecting 
the  receiver  input  directly  to  the  antenna  feeder 

cable  of  the  main  communication  line,  v^hereby  the  reception- 
transmission  relay  block  is  left  out. 

2.  Preparing;  the  auxtlllary  receiver. 

1. /  Connect  the  set  up  antenna  of  the  auxilliary  receiver 
by  means  of  the  antenna  lead  iii  feeder  cable  to  the  auxilliary 
receiver. 

2. /  Remove  the  cover  from  the  BC...-2  rectifier  "which 
supplies  the  auxilliary  receiver. 

3. /  Remove  the  top  .....bottom  covers  ....  open  the 
rectifier  side  louvers  (near  the  kncbslS. 

4. /  Connect  the  tvo  connectors  cf  th^  cable  coming  from 
the  control  panel  of  the  auxilliary  receiver  to  the  respective 
connector  receptacles  on  the  BC..-2  rectifier. 

5. /  Set  the  toggle  sw'itch  and  knob  on  the  side  ’wall  of  the 

rectifier  to  the  **220”  and  ” ”/”cn»*/  position. 

6. /  Plug  the  reguired  four  quartz  crystals  into  the 
crystal  holders  of  the  receivers 

7. /  Set  the  ” **/”supply”/  selector  S’witch 

on  the  auxillisiry  receiver  control  panel  to  the  *’ ** 


(”a.c.”)  position. 

If  po’wered  by  a.c.  the  auxilliary  receiver  Is  no’w  pre- 
pared  for  tuning. 


If  powered  by  direct  current,  the  **  .1 

("battery  charging”)  selector  switch  on  the  distribution 
cabinet  must  be  set  to  the  ”2*»  position,  v^hereas  the  ”... 


("poxer  supply")  selector  switch  on  the  auxilllary  receiver 

control  patjel  must  he  set  to  the  ” ••••"  position, 

the  same  way  as  in  the  case  when  the  m-’ln  receiver  is  powered 
hy  d . c . 

This  sterts  the  converter  operating  and  lights  4p  the 
pilot  lamp  on  the  auxilllary  receiver  control  panel. 

The  d .c.  powered  auxilllary  receiver  is  then  prepared 
for  tuning. 

■^he  receiver  Is  turned  off  by  setting  the  selector  switch 

on  the  auxilllary  receiver  control  panel  to  the  "...... “ 

("off”)  position  and  the  pilot  lame  on  the  panel  is  simulta- 
neously turned  off  too. 

The  main  receiver  input  is  connected  hy  mieans  of  the 
feeder  cable  is  Stored  in  radio  van  cabinet  drawer  ± 2. 

The  rectifier  used  for  supplying  the  main  receiver  is 
stored  in  the  radio  operators  desk;  the  measuring  tUx  meter 
instrument  Is  stored  in  the  cabinet  drawer  ± and  the 
Hiuartz  crystals  in  drawer  ±3. "Before  connecting  the  auxilllary 
receiver  antenna  on  the  roof  of  the  radio  van  and  to  connect 

^he  B.. -2  rectifier  which  is  stored  *n  the  floor  of  the 

radio  van  in  front  of  the  BCP-....  rectifier  xsHdex  rack. 

When  the  storage  battery  set  remained  completely  assembled  and 
is  fully  with  the  " "("battery  charging")  se- 

lector switch  on  th-’  distribution  ("battery  charging")  selec- 
tor switch  on  the  distribution  cabinet  in  the  " "position. 


9~8.  Tuning  of  the  receivers. 

Tuning  of  the  receivers  is  perfori'ned  ’vitri  the  aid  of  the 
measuring  unit  (Block  in  the  follciviing  manner: 

1.8 Tuning  of  the  main  receiver. 

!•  Remove  the  measuring  instrument  from  the  cabinet,  open  it 
and. take  out  the  cables  i«*ith  the  connectors  f 101-201  and  ^206. 
2.  Gonnecti  the  measuring  instrument  x cables  tc  the  receivers 


Push  the  “ 


jf  ('‘release*’)  push  button  and  after  loo- 


sening of  the  lever  mechanism  unlock  the  small  knobs  by  turning 
them  about  half  a turn  to  the  left  from  the  stop.  Press  the 
** **  ( Re  le a«e ) push  bu 1 1 o n once  more  . 

4.  Connect  the  f^rst  channel  by  operating  the  communication 

channel  selector  si^^itch  on  the  central  control  panel 

^^et  the  measuring  instrument  also  for  the  first  channel  of 
release  all  four  push  buttons,  for  otheri^ise  the  receiver  auto- 
matic tuning  device  ’*'ould  function  irregularly, 

5.  Set  the  meter  selector  switch  on  the  measuring  instrument 

to  the  *»KB. (“receiver  crystals'*)  position  and  by 

turning  the  first  left  handside  receiver  tuning  knob  adjust 
for  the  maximum  meter  needle  deflection. 

6.  Svjitch  the  meter  selector  switch  on  the  measuring  instru- 
ment to  the  . .“("heterodyne”)  position  and  by  turning 

the  second  receiver  tuning  knob  adjust  for  the  maximum  meter 
needle  deflection. 

7.  Tune  both  knobs  according  to  the  maximum  of  the  phones  ^ith 

**(*’ limiter ) receiver  toggle  svJitch  turned 


8.  Repeat  the  sarnie  tuning  procedure  for  oil  the  other  commu- 
nication channels  in  the  sequence  2-3-4  and  then  by  pressing 


'*  ('^release”)  pur?h  button  the  lever  Iiiechani5?ffi 

is  loosened  and  the  recej.v6r  tuning  knobs  are  locked  on  by 
turning  the  small  tuning  knobs  to  t’ne^  right  aga^lnst  the  stop. 

Press  the  ” (‘’release**)  push  button  for  a second 

time  and  check  the  proper  function  of  the  autom--tie  tuning 
selector  by  the  amount  of  noise  in  the  phones, 

iDisconnect  the  measuring  instrument  from  the  receiver  and 
store  its  cables  in  the  proper  ccmpartement , 


Cover 

the  ccmoiui: 

jicatior 

channel  swit 

:cb 

Ing 

mechanism  by  a 

cover 

and  c 

3,1  so  cover 

the  fr-'*® 

connectors 

on 

the 

receiver  front 

panel 

with 

caps.  The 

receiver 

is  then  re? 

•dy 

for 

operation . 

For  loud-speaker  reception  the  r.c.u.  is  equipped  ^\Jith  a 
dynaTrle  loudspeaker.  The  amplifier  anode  supply  is  connected 
simultaneously  ^A/ith  the  main  receiver.  The  dynamic  loudspeaker 
and  amplifier  may  be  turned  on  or  off  at  the  operatorswill 
by  the  selector  vSVitch  either  on  the  amplifier  or  on  the  ccmmofo 
pan^l  of  both  receivers, 

Se  pair  ate  volume  controls  are  on  both  ampli-'^ier  and  the 
central  control  panel  -hese  volume  cofi‘:ro7_s  regulate 

the  volume  ot?  both  the  dynamic  loudspeakers  and  phones,  I 

2.  Tuning  the  auxilliary  receiver  is  si^nllar  to  the  tuning 
of  the  main  receiver  and  is  per^'ormed  i^^ith  the  same  sequence. 

The  only  difference  is  that  the  main  receiver  tuning  is  per-  | 

formed  by  the  communication  channel  selector  switch  on  the  [ 

central  control  panel ... .e.. . whereas  in  the  auxilllarly  [ 

receiver  tuning  is  performed  from  the  auxilliary  receiver  t 

control  panel,  or  also  directly  from  the  measuring  instrument;  [ 


■'S'  ■ 
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in  the  letter  the  coci'iu'"  ication  channel  selector  ru??h- 

buttons  on  the  aii?.illlari7  receiver  pe^nel  are  set  to  the  neu- 
tral position  (turned  off)  or  the  channel  number  on  the  auxil- 
liarly  receiver  control  panel  must  also  agre^^  v?ith  the  channel 
number  on  the  measaring  instrument.  T-^  the  >xbcv^  instructions 
are  not  adhoreci  to,  which  holds)  true  also  for  the  tuning  of  the 
main  receiver 5 the  resoip  vill  be  on  uninterrupted  rotation 
of  the  ratchet  of  stepping  relay  of  the  automatic 

tuning  device. 

3#,) Testing;  0f ^ the  rad io  communle utlon  unit  receiver. 


tfeet  the  recdiv'^r 


jsitivity  aonaect  any  suitable 


standard  signal  generator  capable  to  operate  vlthin  the  re- 
cei'^>er  frequency  range  to  tl'ie  0 205  conri-ctor.  Connect  the 
output  raet*^r  to  the  0 203  connector  (to  the  8 and  1 pins)  and 
in  parallel  to  it  connect  th'^  high  resistance  headphones. 

If  no  standard  signal  generator  is  available,  elementary 
tests  on  the  receivers  may  be  performed  by  rri^ans  of  the  meosu- 
ring  instrument  on  the  basis  of  f hums  in  the  phoa^'S, 

When  testing  folloi^  the  sequence  given  in  table  9-1. 

Table  9 - 1. 

Meter  reevdlngs  during  the  receiv'^r  testing;  by  the  m.easuring 
instrument . 


Position  of  th«  selector  so'titcbc  irdicatlon. 


Filament  voltage  « x 1 V 
Inode  voltage  - x 10 .V 


Bias  voltage 


X 5 V. 


Total  current  - x 30  m a 
quartz  crystals  - receiver 
heterodyne 

receiver  output  3 ^ ^ 


^9,  2 4 C,5  V. 
^75  1 it  V. 

- 108  t iO  V. 
12  - 30  ma 


tuned  for  maximum. 


10  - 30  ma 
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9_ r 9_>  Final  checking  and  operation  of  the  radio  coffimuQicatlon 
unit  suiter  tuning  > 

After  completing  the  tuning  of  the  transmitter  and  of  the 
receivers  it  is  necessary  to  completely  check  the  radio  communi- 
cation unit  for  all  modes  of  eommunication . 

1^ Simplex  com(?iuniGation , 

1.  Set  the  **? of  communication"/  selector 

switch  on  the  central  control  panel  to  the  "C",/" simplex"/ 

posiirion. 

2 . Set  the  ."."control  unit"/  selector  S’fefitch 

to  the  ."/"centr'il  control  urfit”/  position.  Press  the 

"/"r ad  io  cofnmunlc'‘,tiori  u?:  it’-/  push  button  " • , . . 
/"on’*/  and  ■within  2 minutes,  during  which  the  high  voltage  is 
connected,  check  the  functioning  of  the  ©.utomatic  tuning  of  the 
transmitter  nd  of  the  receiver  of  all  the  four  communication 
channels,  the  needles  of  the  met'^^rr  must  be  within  the  colored 
ranges  of  the  scales  the  tr~ri”0ltter  operation  is  normal. 


The  checking  is  performed  by  .switching  the  ", 


selector  switch  on  the  central  control  board  and  the  " 


.‘'/"sfrrEcnetry"/  arid  ", 


’Atuning  of  first 


four  stages"/  selector  s'witcbes. 

h ,/  Adjust  the  met^r  needle  of  th-’  vacur^m  tube  voltmeter  to 

zero  by  means  of  the  " ."/*^2ero  adjustment  of 

the  vacu'um  tube  voltmeter"/  knob  on  the  central  control  panel 


5./  Check  the  mcdulation  by  flngglng  the  MPY  microphone  plug 

into  the  jack  on  th^^*  central  control  pan'll and  by 

pressing  the  button  on  the  han-dl^  of  thi«  microphone  and  calling 
out  a long  "Ah"  sound  Into  the  microphone. 
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This  sound  deflects  the  needle  of  the  meter,  ^hich  re^ids 
the  Giodul?=ttor  anode  vacuum  tube  current,  beyond  the  colored 
ranged  of  the  scale , 

The  tuning  meter  Tndlcation  of  the  5th  .'^^’111  be  some  xsjhatx 
'■-(vbat  smaller,  th^  . » . .B  vacuum  tube  voltmeter  meter  on  the  cen- 
tral control  panel  - ■^nflll  read  the  input  signal  voltage  of 

the  tr^n'fnltt^r  audio  frequency  ®^=‘ct1on.  and  the  ** 

(depth  of  modulation'*)  meter  vill  read  the  coefficient  of  modu- 
lation in  percentage  under  the  condition  that  the  needle  of  the 
6th. stage  tusking  meter  will  point  to  0,7  5 the  red  mork)  on  the 

scale  , 

By  calling  out  th^  loud  '*ih"  sour'd  in  front  of  the  micro- 
phone, the  function  of  tha  -ajciio  fr^^quency  amplifier  is  checked 
on  the  transmitter  monitor  and  th*^  u >derstand±u^-ability 
Is  checked  by  pluging  the  ? i - 4 headphone  plug  into  the  Jack 
”K'"  on  the  central  control  board 

Check  the  modulation  with  the  thro-^t  microphone  by  connecting 
the  throat  m:’ crophone  with  the  cord  switch  to  the  central  control 

panel  (to  the  *• (th^^lmet  phone*')  receptacle 

on  the  c^^ntral  control  panel  and  calling  out  a loud  **Ah”  sound  (w 
with  the  throat  micronhone  olaced  on  th^  throat”/. 

Tt  is  not  recommended  to  check  the  main  rec'=^iv®r  with  the 

a ”m.ode  of  communication” ) selector  switch  in  the 

”C”  (’’simplex”)  position,  sine®  the  receive^  would  be  blocked 
by  the  greatei  negative  bias. 

This  mode  of  communication  ils  used  for  the  tuning  of  the 
transmitter.- 


in  thi?  ease  auxillinrly  receiver  ¥,lth  Its  ovn  antenna 
may  be  used  for  reception. 

jj; ilg.gjianlcal  eerni  durlex  communicatiGn . ' 

To  s\vitch  over  from  simplex  to  semi-duplex  comoiu  ication  pro- 
ce ®d  a.s  follow’ s : - 

1 , Set  the  ’■ ( “high  voltage’*)  toggle  switch 

to  the  (2cff“)  position. 

2.  the  ** **(^’mode  of  communication**)  selec- 
tor on  the  centr-a  control  panel  to  the 

... — duplex**  position,  this  turn^  the  pilot  lamp 

’With  th*^  in«cription”C“  ( ’hs implex** ) aff  aad  light  up  the  ** ** 

duplex’*)  pilot  lamps. 


3.  Turn  o^i  the 


’high  voltage**)  toggle  si^itch 


on  the  first  transmitter  section,  thereby  lighting  the  pilot  lamp 
signaling  ^-hich  of  the  cooimu  ication  channels  Is  In  use. 

All  the  meter  needles  on  the  instrument  panel  of  the  first 
*’f=‘ction  with  the  axception  of  the  high  voltage  voltmeter  stay 
at  2ero.  This  indicates  that  the  transmitter  Is  blocked,  i.e. 
that  the  r.c.u.  is  set  for  reception  and  that  the  reception- 
transmition  relay  connected  the  antenna  to  the  receiver. 

The  main  receiver  starts  to  operate  and  the  dimamic  loud- 
speaker, If  connectedm  emits  a sound  (hum). 

Press  the  push  button  on  the  handle  of  the  MPX  microphone  . 
which  Is  plugged  Into  the  tack  on  the  central  control  panel 
pres®  tlie  push  button  of  th^^  cord  switch  on  the  throat 

microphone  which  is  connected  to  the  “ •i’C ’’helmet  phone^§ 

connector.  And  the  reception-transmission  relay  connects  the 
antenne  to  the  transmitter,  unblocks  the  transmitter  and  blocks 
the  receiver, 

h/  radio  communications  unit. 


In  this  case  the  auxilli?n'ly  receiver  ¥^lth  its  ovn  antenna 
Giay  be  used  for  reception. 

Mechanical  semi  duplex  cornrsunlcation . 

To  s\vitch  over  from  simplex  to  semi-duplex  commu  ication  pro- 
ceed as  follow  ® - 


Set  the  *• *’  (’’high  voltage’’)  toggle  switch 


to  the 


, (Scff”)  position. 


Set  the  ** , 


. ”(^’node  of  eoamunication" ) selec- 


tor switch  on  the  centr^O.  control  panel  to  the 

(”seod  duplex’^  position,  this  tiirn^  the  pilot  lamp 
with  th<-  in«»cription”C''  (’'simplex”)  ^^ff  and  light  up  the 
( semi  d uplex ” ) pile t 1 amp s . 

3 . Turn  the  ( ’’high  voltage” ) toggle  switch 

on  the  first  transmitter  section,  thereby  lighting  the  pilot  lamp 
signaling  which  of  the  cofliticu  ication  channels  is  in  use. 

All  the  meter  needles  on  the  instrument  panel  of  the  first 
S'^ction  with  the  axception  of  the  high  voltage  voltmeter  stay 
at  zero.  This  indicates  that  the  transmitter  is  blocked,  i.e, 
that  the  r.c.u.  is  set  for  reception  and  that  the  reception- 
transmition  relay  connected  the  antenna  to  the  receiver. 

The  main  receiver  starts  to  operate  and  the  dynamic  loud- 
speaker, if  connected^  omits  a sound  (hum). 

Press  the  push  button  on  the  handle  of  the  MPX  microphone  . 
which  Is  plugged  Into  the  jtM”  Jack  on  the  central  control  panel 
pres®  the  pash  button  of  th*^  cord  switch  on  the  throat 

microphone  which  is  conn»»cted  to  the  ” ./(’’helmet  phone^§ 

connector.  And  the  reception-transmission  relay  connects  the 
antenne  to  the  transmitter,  unblocks  the  transmitter  and  blocks 
the  receiver. 

k/  radio  conimunicatlons  unit. 
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needle  of  al?L  Qc-ters  assume  the  positions  they 

fead  during  trie  si.Tple  cornmunlcatlon. 

This  type  of  cc^timu  Icaticu  is  imporlent  in  air-place  com- 
munication, becJAUse  it  enables  iGioiediate  transition  from  trans- 
oiission  tc  repeption  anc?  vice  versa, 

5,/  Duplex  QoioQiunic  Ation, 

duplex  comiaunication  is  possible  only  in  such  a case  

^■vhen  the  radio  communication  unit  is  equipped  vrith  a portable 


ception  control  un: 
antenna,  system. 


, ’Ahich  is  equipped  "a  1th  a special 


All  the  necess  iry  Instructions  for  the  utilization  of  this 
mode  of  ccQimunicat ion  are  given  in  a special  instruction  manual 
supplied  ¥itb  the  j^ortable  reception  control  unit  B...... 

4,  Reduced  output  operatioa. 

In  cases  ^hea  the  coramuiiiccttion  distance  is  not  too  great, 
it  is  necess.iry  to  switch  the  transmitter  for  reduced  po^er. 

In  this  case  it;  is  necessary  to  set  ti.e  ♦*^*po^er” 

toggle  sii^itch  on  the  central  control  p'onei  to  the  *-25%^*  position. 
The  needles  of  all  meters  go  not  reach  tne  colored  section, 
because  anode  currents  of  the  vacuum  tunes  a,re  reduced  as 

a result  of  lowering  the  ^tb.  ana  oth,  stage  anoae  vacuum  tube 
voltage.  To  determine  the  moculation  level  at  reduced  power  it 

is  necessary  tc  adjust  the  '*( 'xth . stage  tuning") 

^eter  needle  to  the  green  mark;  the  gr*^en  mark  on  the 

'*mGdul'‘ tion  level’’)  motor  corresponds  to 


100>5  tiiodulaticn  level. 

9 - 10 . Preoar  Irr:;  the  re  me 


patrol  unit  for  operatloi^ , 


The  preparation  of  the  remote  control  a- it  consists  in 
laying  the  connecting  line  and  of  setting  up  cne  remote  equip- 
ment . 


r 
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!• Laying  the  connecting  lines. 

The  following  equipment  3iu^t  he  trfineported  to  the  sight 
Ox  the  remote  control. 


:oatrci  nr] 


audio  oscillator,  only  if  the  connecting  line 

5 kois.lcng. 

t •' O?  or. 'ft 


, The  t;>  p.e  BC  - ? rectiftfa  or  three  rtorage  hetteries. 

5«  i-frprognated  tent  cloth  ea.se  containg  the  renote  control 
unit  cables. 

6.  ibo  folding  table  and  the  folding  cbalre. 

7*  Iho  osphult  i«‘^prognaaed  clot!'  tent  'with  aindo^e, 

81  the  aepiialt  itnprognated  tent  cloth  case  a*.  5 containing 

the  tent  equlpQXuit. 

91  5 pieces  of  t?  nt  poles. 

audio  oscillator  and  connecting  cables  are  carried 


Muote  control  nigivc  only  in  c a- 


necessity,  since  it 


is  used  for  rerroval  of  frequ'^^ncy  distortion  '^hich  takes  place 
only  ivhen  the  remote  control  ur^lt  is  more  than  3 kme . a^ay  from 
the  racllo/van.  The  '^torage  batteries  or  poster  supply  rectifiers 
are  taken  to  the  reoot^-^  control  sight  depending  on  local  eondi- 
tiono.  If  no  a.c.  poiver  line  i=^  available  it  is  not  necessary 
to  transport  the  rectifier,  and,  on  the  other  hand,  if  such 
a never  line  is  ayailable , it  is  not  necessary  to  transport; 
t be  s tor  age  b it t e r ie  s . 

a^ith  the  T - 7 cabL^  are  simultaneously  removed  from  the 
radio  van  '^uitn  the  above  equipment  an-i  the  connecting  line 
is  laid.  If  the  ‘'T''  -7  field  cabi^  is  used  for  laying  the 

connecting  line  it  is  necessary  to  vatbh  the  division  of  the 


line  according  to  pairs  - ^ . , . . • {‘'tne  fir'-t  pair*^)  a.nd 

• /*  (’*the  e»ccnd  p«ir”)/ 

~he  laying  of  the  ccnnecting  line  -uid  separation  of  the 
conductors  can  be  performed  In  practise,  but  it  is  very  co7:.plivca- 
ted.  To  simplify  the  separation  of  the  ccnnecting  line  conductor 
pairs  according  to  the  respective  circuits  a systeon  of  toggle  s’v'l 
s’^itches  located  in  the  connecting  line  is  available, 

■^he  cover  bears  the  inscription  

('’line  conductor’s  Tnatching,^^) , Four  toggrie  itches  are  placed 
near  the  Just  mentioned  inscription.  These  toggle  ^a*ltcbes  are 

divided  into  tvo  groups,  one  of  aghich  is  inscribed  ’’B 5 

(”por table  reception  control  unit")  and  the  other  one  "B " 

(remote  control  unit).  Hear  one  toggle  switch  of  both  groups  in 
the  inscription  ."("first  pair")  and  at  the  other 

tcggl'®'  s%‘:1tcb  of  both  groups  Is  the  in<?erir,t1  cn  

("second  pair";. 

■^efore  laying  the  conductor'"  of  corinecting  lln®  the 
fj.rst  conductor  pair  is  connected  to  the  hinding  posts  "7"  a.nd 
"8"  on  the  panel  of  the  cable  her  section,  and  the  other  conduc- 
tor psiir  to  the  binding  posts  "9"  and  "lO” . 

After  laying  the  connecting  lino,  the  ren.ote  control  unit 
" B . . . . F"  is  Set  up. 

2, / Setting'  up  the  remote  control  unit.(.. 

In  setting  up  the  remote  control  unit  use  the  follo’v'tng 
sequence  s 

1.)  Bet  up  the  tent. 

2»)  hot  nr  the  folding  table  for  the  apparatus  inside  the  tent. 

3. )  Femov®  the  remote  control  unit  from  the  cao'e  and  set  It  on 
the  table . 


TA-.^-3  field  t^^lephoae  on  the  table ^ remove  its 
cover,  take  the  cab.le  out  cf  the  cover  and  ^ith  It 
connect  the  telephone  to  the  retrote  control  panel, 

5*/  Remove  the  BC  2 rectifier  frcrc  the  caee  and  i^Jlth  one 
cable  connect  it  th^  r^-roto  control  ind  ’iiiith 

anotner  cable  connect  &t  to  the  pov^^er  line.  Before  doing 
thi.i , the  tcgg±e  th-'^  of  the  rectifier  niUsSt 

be  set  to  the  of  110''  po' It. Jon.  'Hceordine  to  the  available 

po^^ier  line  voltage. 

If  the  rec^ote  control  ar  it  ir-  pov^'rod  f’:'CT.  the  storage  bat- 
teries, remove  the  batterleo  from  the  cc'r’c  and  connect  them  in 
series  with  the  cables  supplied  for  tlilr  Durpose , Connect  the 
batteries  bv  aean-  cf  the  appropri''tc  cable  -vilth  the  connector 
and  to  remote  control  unit  and  the  cpllt  cable  end  connect  to  the 
batteries.  Three  t3rpe  4 FIKil-b-jH  batteries  it  suffice 

for  Jo’ifr'ering  the  rernote  control  unit.  It  is  strictly  prohibited 
tc  connect  more  tnan  thre^  '^tcr  pctterlo=?  to  the  remote  contre 
unit, 

6, /  "rom  the  rear  compartment  of  the  r^^mote  control  cabinet 

remove  the  MPY  micrcphorie  the  throat  'nlcroxdjone  ^Ith  the  cord 
S’i^itch  and  three  cable-?;  one  for  eupplvlng  the  audio  oscillator 
3«.«10-,  , and  another  one  for  oo^onect.j -g  the  -ndio  iscillator  ^it 
the  remote  xk  control  p-irr'-l  B,  ...* 

7, /  Set  the  toggle  salteh  h^midla  rn  the  rectifier 

tc  the  (’’onl*)  position, 

8, /  Bet  thp^  pointer  of  tn^  'f'  bsupply" ) selects 

s'witeh  on  the  remote  oontrei  ranei  e,  tc  ”d  .c  • 

position  if  b-tt-rle-'  .t'-  K-.-a.  ->r,  th<’  ("a.c.") 

position  vhsn  thp  rPccLl’l^T  ns'-vn . 


9./  Pltig  the  ffiicrcphone  into  the  jack  on  the  remote  con- 


trol panel  B...,*.  ana  set  the  ”P0, 


(’’mode  of  commu- 


nication”) selector  s^^itch  on  the  rernotc  control  panel  B to  the 


) r'C^ition. 


10 V Connect  the  firot  pair  of  ocnnoctlng  lino  ccncSuctors 

to  the  binding  posts  *^'7”  and  ”8”,  s‘econd  pair  to 

blnciing  posts  ”10*^.  The  r«^^rnc:te  con'^r'''!  uilr;  Is  grounded 

hy  the  groo.  ding  roc  vhlch  is  stored  -^n  caluo  bag, 

Then  the  voltage  o^’  rh(8^  omr,xjo|or  vacuum  tube 

ic  choked  by  m^ans  of  th^  voltmeter  and  push  button  cn  the  panel 
i«ihen  the  push  button  is  pressed,  the  voltm-^tcr  needle  raunt  be 
in  the  Ijange  of  the  right  hand  colored  sectica. 

The-  tr'Ui.Tfiii t operation  is  cnecAec*  cy  calling  out  a loud 


”Ah”  sound  in  front  of  the  microphone,  Bv  the  d.^rieetloa  of  tne 

(”volt‘^ge  in  the  connecting  line”) 


meter  noddle  one  m-ry  judge  th^  amplifier  Is  fiinetioning, 


After  miaking  -^uro  that  th*'-  rerr.t^=‘  ci 


fuactioaf' 


•properlY.1  the  oper  itor  cont’-icts  the  radio  van  oy  mean,:':  of  the 


telephone 
ting  llriA, 


line,  in  order  to  match  th^  ccn-uctci 


the  comae c- 


The  matching  13  performed  as^jkjlln^ss 

Thp  0T)«r"»tcr  at  th«  <r-ntral  control  rnit  loc^r  the  autoirintic 


til  ing  of  tn«  amplifier, 


the  mod<^  of  communication  selector 
r”remote  control  unit'’)  position  and 


snatch  to  the  ”B. (.^remote  conn  oi.  ^a..u  , 

turns  Xn  on  the  r.e.-J.  If  f?urlng  the  connecting  the  relay  of  the 


>rtion/transmission  block 


r.c.u^*-  radio  cora 


mmunieatioo,  unit 


It  if‘  nf^cessary  to  set  the  toggle  s’witch  vith  the  iEfein?=fcriptlon 

**/iiri?t  pair^'/  of  the  “B....*-' /remote  control  unit”/ 

on  cne  connecting  panel  to  the  other  position;  then  the  relay  must 
remain  in  the  reception  position.  If  the  second  transmitter  commu 
ffiunicatlon  channel  is  being  connected,  it  is  nocess.iry  that  the 

toggle  sitfitch  vfith  the  inscription  ” ^’/second  pair”. be 

s\^itched  to  the  other  position  and  to  simultaneously  press  the 
push  button  of  the  first  communication  channel  on  the  remote 


control  panel  B. 


S^ll*.  Checking  the  r.c.u,  control  from  the  remote  control 
unit , To  check  the  control  of  the  r.c.u.  from  the  remote  control 

unit  B». the  operator  of  the  remote  control  unit  3.. ♦•must 

ring  toe  oper  itor  of  the  central  control  unit.......  and  instruct 

him  to  turfi  on  the  r.c.u,  to  switch  th^'  control  to  the  remote 

control  unit  B Th*'  supply  is  connected  to  the  remote 

control  unit  B and  the  unit  Is  prepared  for  operation  In 

the  appropriate  vay.  The  ”PC..,.. of  c6mmunlcation/ 

selector  on  the  remote  control  panel  Is  set  tot  the 

.......  /Vsemi  duplex”  .position. 

The  puhh-buttdn  of  th^  first  communication  channel  selector 
is  pressed  and  after  10  sedonds,  ^hich  are  reguired  for  the 

autotune  operation,  the  push  button  cn  the  MP microphone 

handle  is  pressed;  at  the  same  instant  the  pilot  lamp  ” ”/ 

"transmitter  operation  indication”/  should  light  up  on  the  panel; 


- 3B0  « 

t-.irnlag  the  voIud^  control  to  injure  a sufficient  voltage 

(vslgnal  ntronoht).  voltage  det^rodned  by  insane  of  the 

of  the  cono<"cting  line  voltmeter. 

” - — * ” voltage 

. operator  at  the  central  control  urit  ......  telephone  over 

the  reinoto  contrcl  unit......  telephone  ’whether  th»  voltage 

arrives  at  the  audio  frequency  section  of  the  transinirter . 

After  controlling  the  operation  on  the  first  channel,  it 
is  necessary  to  successively  press  the  push  buttons  of  the 
2nd  5 3rd,  and  4th.  communication  channel  and  with  each  one 
of  them  to  control  the  slgnalizaticn  op«=*ration  of  the  tratis- 
mitter  and  the  modulation. 

If  with  any  of  the  four  communication  channels  the  pilot 

lamp  on  the  remote  control  panel  •h......  fails  to  light  up, 

It  means  that  the  transmitter  is  not  tuneo  irate  the  channel, 
case 

In  such  a it  is  necessary  tc  telephone  to  the  radio  van 

and  give  an  order  to  tune  the  particular  comoiu  lication  channel  and 
repeat  the  control  test  from 

'giv5txiU5XOTitaEX±Kxtra  the  remote  control  unit. 

If  with  any  if  the  four  communication  channels  ov^rmodnla- 
tion  apnearsm  it  is  necessary  to  reduce  the  mcdulrition  to 

”100  by  the  ( ”modul  ition 

level  control”)  knob  on  the  central  control  unit  .......(when 

operating  on  the  particular  channel). 

Besides  the  transmitter,  it  is  also  necessary  to  test  the 
receiver  part  of  the  radio  commu  Ication  unit.  For  this  pur- 
pose it  is  necessary  to  plug  the  a„-4  phon*®^-  into  the  :lrick  ”T". 
With  the  push  button  on  the  microphone  released  and  with  the 
main  receiver  (in  the  radio  van)  tuned,  the  hum  of  the  receiver 
must  be  audibl<^’  both  In  thf  phones  and  from  the  dynamic  loud- 
speaker. ?bo  regulation  of  the  receiver  volume  is  cb^^cked  by 
turning  thf»  knob  with  the  inscription  ”( "volume 


control-).  After  presring  tb*^  purh  button  on  th<^  tnicirophone  hand- 
le the  bare  in  o];o  dynoftitc  loud rip^  rb-rr  and  in  the  phone r disappears 
%xn  ^:his  test  must  be  peri'cr^f:ed  on  all  of  fear  ccn^munlcation 

cnann-els,  .ihon  the  renote  control  unit  is  T)o'«’ered  by  stora-ge 
batteries  the  separate  circuits  of  this  unit  require  the  follo- 
wing currents: 

1. /  for  heating  the  amplifier  tube  filament^  - 1 ampere, 

2. /  for  the  pilot  lamp  circuit  « 0,3 

3*/  for  the  vibrator  converter  - 1,2 

For  po’\'®ring  the  remote  control  unit  B......  an  mentioned 

already  before,  three  4 storage  batteries  must  be  available, 

^ith  all  of  them  connected  In  series  irtc  one  battery  set, 

amplifier  vacuum  tube  filament  current  is  taken  from 
6 colls  vhile  the  current  for  the  vtbrator  is  tp^ker  from  all 
calls. 

The  negative  end  of  the  battery  Is  loaded  by  1,1  amperes 
more  than  the  pCvSltleve  end  and  therefore  is  discharged  feater. 

It  is  possible  to  operate  the  remote  for  about  18  hours,  until 
they  are  cv^mpletely  discharged.  This  time  may  be  prolonged  (up 
to  24  hours),  if,  after  12  hours  of  uninterrupted  ¥ork  the 

,....-45  ^ battery  is  reconnected  In  the  reverse  sequence.  , 

In  such  a case  the  discharging  of  the  batteries  vfill  be  much 


more  uniform. 


:fqual izing  the  fr  guenpy  distortion  caused  by,  the  epn- 


riqnallz.lDg  of  the  frequency  attenuation  of  the  connecting 
line  must  be  performed  qhenever  the  connecting  line  laid 


bet^^eea  the  radio  van  and  tna  rnoicte  control  unit  B is 

longer  than  1 Izms . 

Brjs?  coordination  of  teake  ot?  the  central  control  unit  s.nd 
rer.'’Dte  control  unit  oper-at}or'->  aceompii.^hed  13/  the  «?ervice 
t'^lephone  eoffi^nuiilcatioo  linn  beb^^een  them,  aeln^  the  conduc- 
tors of  the  eame  line  connecting. 

Before  starting  the  equalizing  ODeration  th=^  follo>?lng 
cpereticn  must  be  nerfortBed ; 

By  the  remote  control  uiit  operator  B 

1, /  Ihe  operator  places  the  remote  control  unit  B....  into  the 
operating  condition  and  insured  its  normal  pov?er  supply, 

2, /  Connects  the  10  - audio  OvScillator  b3^  means 

Qf  q op^^elal  cable  to  the  remote  control  panel* 

3, /  Connects  the  branched  cable  and  to  the  audio  oscillator  bin- 
ding posts  being  careful  to  connect  the  and  ” - ” ends 

ccrrectl3;'  according  to  the  markings, 

h-,/  Inserts  the  cord  plug  into  the  .lack  on  the  panel. 

5./  Adjust  the  input  to  the  connecting  line  to  10  volts  by  ope- 


rating the  volume  control  il^ob  and  reading  the 
("connecting  line  voltage”)  meter. 

6./  To  the  radio  van  by  telephoning  the  completion  of  all  of 
theae  taeks. 

elriultanecuely  by  the_. central  control  unit  ^operator 

1. /  puts  the  r.c.u.  into  operation  at  reduced  pover. 

2. /  announces  by  telephoning  to  the  remote  control  unit  tne  aum- 
ber  of  the  selected  channel  5 

3. /  turns,  the  pointer  knob  of  equalizing  network  of  the  selec- 


t or 


s’^ltch  -with  the  in=crl!r 


;lnr;  "K0PP13K  Uo ''("ccanec- 


5«iticn 


r .0  .u.=  T- 


'die  comm-unic tlon  unit. 


^./  turns  the  moclulation  level  & control  knob  to  the  extretce 
right  position, 

5./  Connects  the  vacuum  tube  voltmeter  *4?hich  measures  the  vol- 
tage of  the  audio  section  input  and  announces  the  ccmpletion 
cf  the  above  tasks  to  the  remote  control  unit  B 

The  control  unit  selector  switch  is  set  to  the 
(••remote  control  unit”)  position. 

Mean#vhile  the  central  control  unit  operator  then  starts. 
the  equalization  proper  (correction)  of  the  frequency  attenuation 
characteristic  of  the  connecting  line. 

He  performs  the  folloviing  rasks: 

1./  Commands  the  remote  control  unit  oper-’tor  B, . . to  adjust 
the  necessary  frequency''  (5000,  1000  or  200  cps.)  nd  voltage 
of  the  connecting  line,  ^^hlch  is  the  same  for  all  freqen^ies 
and  vJhich  ivS  sufficient  at  the  existing  attenuation  of  the 
connecting  line,  so  that  the  vacuum  tube  voltmeter  '^^^ill 
read  0,3  volts. 

Notes  the  indications  of  th^  vacuum  tube  voltmeter  at  all  three 
audio  oscillator  frequencies. 

The  task  of  the  centr-^l  wcontrol  unit  operator  ends,  ^-vhen 

he  finds  such  a position  of  the  ”K0PPEK »( ’'connecting 

line  equalization)  selector  s^'itch  on  the  central  control  panel 

at  if^hlob  the  voltage  at  the  transmitter  audio  section 

differ  from  each  other  by  the  smallest  amount. 

It  is  convenient  to  make  a graph  of  th^  transmitter  audio 
section  input  voltage  versus  the  frequency  adjusted  on  the 
audio  oscillator  and  repeat  thi^  for  every  position  of  this 
aciector  s'^itch. 


By  changing  the  position  of  this  selection  switch  the  slope 
curves  changes  too.  In  the  ideal  case  this  curve  hecoines 
a straight  line  which  is  ^ parallel  to  the  ordinate  (on 
vhich  the  frequencies  are  plotted). 

When  the  distance  of  the  connecting  line  bef^een  the  radio 
V n -.nd  the  remote  control  u lt  is  shorter  than  3 kais.,  the  knob 

of  the  "KOPPEK '•(••connecting  line  equalization) 

"elector  switch  must  be  set  to  the  "i"  position,  ^hereby  the 
compensating  circuit  is  disconnected. 

SM£5tlon_pf_  the  R.C.U.  aftep  a long  idle  period. 

l^S2£gl3lj£^:Lurep  of  some  of  the  r.c.u.  elements. 

1. /When  the  .r.c.u.  is  stored  for  a longer  period,  it  must  be 
protected  by  con5P‘rv3>tlon . 

iO  place  cucb  3.  js  conscrvated  r*c.u.  back  into  service  the 
conservation  must  be  removed , 

2. /  The  metal  ceramic/ / vacuum  tubes  require  particular 

attention. 

Before  operating  the  transmitter,  which  had  not  been  ^working 

for  a longer  period  at  fiill  pow’er,  the  vacuum  tubes  ( ) 

of  the  second  and  output  po^er  amplifiers,  (of  the  5th.  & 6th 
stage)  must  first  be  ” hardened** . 

3. /  'The  selenium  rectifier  elements  in  the  r.c.u,  rectifier 
lose  their  rectification  abljfcity  (are  '^deformed")  after  a 
prolonged  idle  period. 

When  the  rectifier  ’with  '’deformed”  selenium  elements  is  con- 
.nected  to  the  normal  a. c. potential,  the  transformers  may  be 
greatly  overloaded  up  to  th^  burning  out  of  the  respective 
fuses  or  the  selenium  elements  may  be  damaged . 


r.c.u.  = r^dio  cornmunicatlon  unit. 
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Therf^Tore  it  n^cf^ssary,  'when  operating  the  reotifiers 
I or  the  xirgt  or  after  a prolonged  idle  period  as  well 

as  after  de-conservatlon  of  the  r.c.u.  to  operate  at  a reduced 
power  source  voltage, 

a,/  A protective  lnter|oo>ring  in  the  high  voltage  con- 

tactor (3302)  control  MHXt  circuit  is  avallgble  for  the  pro- 
tection of  the  personnel  against  the  ^ff-ct  of  high  potentials 
rnd  L or  protect:?  on  of  th^*  vacuufo  tube<?  against- 

overheating  when  the  coding  rate  is  in-suff icient$  (5f  any  of 
the  contacts  cf  tols  systeri  fails  to  close,  the  contactor 
c-nnnot  close  even  if  the  rest  cf  the  r.c,u.  In  othen-^'lse 
good  operallng  oroer  and  the  d.c.high  voltagr^  will  hot  reach 
either  the  anode  or  the  screen  grid-  o.f  the  trc.n emitter  vacuum 
tub-^s  ; 

If  with  the  normal  (not  emergency)  connection  of  the  r.c.u 
when  all  th^  transmitter  el^^mients  a-^e  in  their  resnective  po- 
sitions, th^  Mgb  voltcges  nevertheless  doe®  not  c3-OSe,  it 
s necessary  to  check  the  position  of  th^* 

( ''emergency’')  toggle  switch  (..,313)  on  the  front  pan^l  of 
block  = 1 of  the  BCP-6 , , rectifier  and  then  the  position  of 
the  contacts  in  the  blocking  system. 

5,/  mhe  design  of  all  selector  sxvitche^^  contnrtcrs,  relays 
multicont'ict  plugs,  (terminal  boards)  and  receptacles  (termi- 
nal boards),  the  telescopic  tower  as  well  as  the  transmitter 
com^liunication  chtanei  automatic  tuning  foechanism  insured 
their  long  trouble  free  oper-ition  if  procer  lubrication 
is  mointsined.  Therefore.,  b*^>fore  every  idle  period  of  the 
transmitter  the  iubrication  of  all  important  surfaces  must 
be  thoroughly  checked  and  any  faulty  conditions  that  may  be  found 
must  be  rectified. 
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into  operations  or  after 
prillivlniry  operations 


=-tion-  ‘ire  th^  foilcyi 


1 . / Check  whet b r r t h e 


.*  "■  ?*  tra-*'  I oxloy  .irig  5 

ccr:ipor4er’ts  -lad  the  technical  documenta- 


ir  order  < 


P^oove  the  .r.cu*  ccnoervat ion . 

?./  cJseok  up  of  th«-.  meshanlcjal  el«‘oi«ntc  of  th-  r.c.u. 

*+./  any  dafpcts  found  during  tn»  K=ohanlcai  chock  up. 

5. /  Rubricate  all  sliding  surface-  of  the  r.c.u.  eleTnents. 

6. /  S«t  Up  the  r.c.u. 

It  ts  recotnmonde  siQultaneously  -.^ith  the  checking  of  the 


co’^aponents  to  dateroine  their  conditions  as 

is  concerned. 


tar  as  the  quality 


All  ‘?pare  parts  must  be  :!n  their  place  with  a note  of  their 
suitability  and  dates  of  tests. 

During  the  Tnechanical  check  un  of  th^  r.c.u.  elements  it 
is  necessary  to: 

1) .  Determine  an^r  lowering  of  strenglbh  of  tb<^  mechanical 
connections  (riveted,  bolted,  corrosion,  the  x condition  of 
soldered  and  mechanical  contacts,  defective  plating,  damaged 
shielding  and  insulation,  condition  cf  storage  batteries,  lu- 
brication, etc. 

2) .  Ch^ck  the  telescopic  tower. 

3) .  .Make  a list  of  oil  defects  which  must  be  repaired. 


The  me c b an "Ic al  c n^'  c ]•:  mu  - 1 pe 


very  thoroughly. 


During  the  mecbanicarL  e’neok  be  carefni  rot  to  cause, 
r.c.u.  = radio  communication  unit. 


any  6 amage  , te ar  ing  of  t ha  c ond  u c t or  ) br  ^ in  c bl 
intarchfcinging  and  incorr^^ct  placing  of  canspooart^  ?^uc*h  as 
condensers,  resistors;,  turns  loops ) of  er'rcuit  ar.5  induc- 
tion coils  etc.)  by  inpatt  or  by  aropplng. 

It  is  permitted  during  the  prelimin^T^  operations  to 
remain  only  such  defects , '^hoso  caus'^’s  ai  orterMlned  and  vhen 


the  meth 


thod  for  correcting  thes.  arr  abaolut^^ly  cl'^ar  and  suitable 


to  abilities  of  the  attending  personn-^’i  anc  th’^.cb  nay  be 
perfortaed  v^ith  the  tools  aiid  spare  pn.rts  of  the  r.o.ii.  ’ 
cases  the  repair  should  be  as  as  posaiole  at  a 


0,11.  In  other 


pair  shop,  because  an  uaqaalifioc  repair  joo  may  re-^ult 
prolonged  removal  of  the  r.cpi*  froo  ^ervic^. 

The  main  operations  in  n^cheaicsl  defects 


ir e t he  f oil o^^*  ing ; 


1. /  Tighteaing  and  locking  of  eonnoctl on'*' . 

2. /  Riveting  and  tighteningcf  rivets. 

1./  Cleaning  and  washing  of  ■.rompon^nts  vihich  ar^  apt  to 
. corode  or  rust. 


4. /  Painting  of  bar^  surf aces . 

5. /  Removal  or  repair  of  inoculation, 

6. /  Bending  of  contact  springs. 

7. /  Gleaning  and  washing  of  contacts,  plug'^,  cDnnectorr-, 

sciector*3w itches , etc. 


8./  HetLOval  of  old  lubrication 


or.lic'5tlon  cf  new  lubri- 


cation. 


'■.f  ....  pl'=’c^d  components: 

)rrecting  th^-  lO'^  b 


:.u.  * radio 


communication  unit. 
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10*/  Blowing  out  cl-® an  fr?sh  air. 

11./  Sowing  of  torn  clothf^n. 

t--./  Cl'®‘aning  of  th«  ccnv?*rt*'r  and  exciter  coiiimutators, 

■1^3  of  gener^itcr  collector. 

13*/  V-' arching  out  cf  oil  air  filters. 

l4./  Heplacrmeuts  (y^  c3a'-ingc*d  conponente  by  from 

tlie  r-pare 

X^x/  Lu  brig  a t i on  ©f  friction  surfaces  of  the  r.c.u,  compo- 


nents must  be  performed  according  to  instructions  given 


belc'^i  in  chapter  11,  rar: ’.graph  11-7, 


The  l.ayout  of  the  r.c.u.  rauet  b***  made  according  to 


instructions  listed  in  this  chapter  (paragraphs  9-1 


and  9-3 ) . 


3 . Connec  t ing  tlie  r.c.u. 


must  be  ioro.^diately  pr-^rprar^d  for  operation  according  to  in- 


s true  t ion  s i n t h i s c h ap ter,  p ar  ag  r ap h s 3 -“^nd  9-  5 . 


^ uence  of  individual  operations  must  be  strictly  abided  by. 


r.c.u.  operation  caused  by  faileree  of  th^= 


tub'^'='  in  the  5th.  and  otli , cr  m'ismltter  stages,  it  is  recommended 


to  start  tlif®  r miio  commuriie  ition  unit  operation  v?hen  first 


P. lacing  it  into  service  or  after  a prolonged  idle  periodes  in 


the  lollovfing  Gianner:. 


iirter  completion  of  the  preliminary  operations  the  r.e.o 


When  setting  up  the  r.c.y.  safety  precautions  and  the  se- 


o reduce  the  aumber  of  cransmitter  failures  during  the 


1./  Set  the  ’* .‘‘{'‘high  voltage**)  toggle 


'switch  c.n  the  first  tr^aismitter  section  to  the  , 


( ’’off*' ) position. 


selector  sv; itches  on  the  central  control  panel 


dio  coimunic cation  unit. 


- .....  . . 
j'-'Se.-'.  • '■  ■■  ■ 


1./  th(^  ''("control  unit"")  ^p1*c- 

tor  switch  to  tiT*  " " ("c-ntral  control  unit")  position, 


2 ./  t he  " , . 


."("ancop  cf  comrrunl cation” ) s<»- 


loctor  -S'iitc-'o  to  tri"'  "C"  ("sl®pl“x'')  position, 
3./  th«  " ri'tjc-'-r") 


« ^ 1 c t o r 1 1 c t c 


position. 


3).  Start  thf»  radio  comoiunic  ition  unit  by  pressing  the  ou®h 


button  *'P, 


C'®*ntral  control  p-tne.l  ^ 

tft^r  1-1/2  hours  set  the  ,..”high  TOltage'* 

toggle  s’.^itch  on  the  first  transnitt®r  ^^ctlon  to  . , , , . 

("on’M  position  (connecting  th-^  high  voltar^). 

5),  Press  the  respective*  rush  button  of  th^  cos:rrunic"^tion 

channel  selector  on  the  central  contrcl  panel  thus  connecting 
the  reguired  corr:manication  channel  and  tunigg  all  j^tages  cf  the 
t r 3 n 3 Si  1 1 1 e r h i g P f r e o u a n cy  s c 1 1 o n #• 

After  onff  hour  of  transs;itter  cr.erallon-  ^t 

set  the  " ''("power")  selector  '''flitch  on  the 

central  control  panel  to  the  position  (the  trscorji  tter 

is  switcher'  to  full  row er ) &.nd  tune  triO  hj-fth  frec^uency  st  i^es 


5f  the  section, 


Aa  a reSh 


suit  of  this  procedure  for  the  firrt  oni^anc_hilf 
.....  vacuums  tuboa  V;  ill  be  supplied  only  >iith 


hours  the  .........  vacuums 


fllatnent  po^wer  and  then  they  v 111  operate  for  an  a^,ltlonal 
hour  at  reduced  po^er. 


All  of  this  insures  proper  ’^hardening”  of  the  

vacuum  tubes  and  lowers  the  rats  of  falleres  during  service 
In  case  that  the  seleniucn  elements  of  the  3^0  ¥ rect 
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other  rectifier  elements  of  the  - rectifier  operate 
normally,  the  transmitter  should  not  be  sv? itched  to  full 
(100^)  poi«?er,  since  the  el  .deformed -3 00  V rectifier(  supply) 
supplies  the  grid  bias  circuits  of  the  transmitter  vacuum 
tubes  at  a reduced  voltage,  as  a result  of  ^^hich  its  vacuum 
tubes  and  other  components  might  be  damaged  at  full  povser . The 
transmitter  may  operate  at  full  power  only  when  the  electric 
forming  of  the  selenium  elements  of  the  - 300  Y rectifier 
has  been  completed, 

lt.iL-.RlO:eg^£Qr.operating  the  r.c.u.  rectifiers  after  a prolonged 
idle  period. 

When  placing  the  r.c.u.  rectifiers  for  the  first  time  after 
a prolonged  idle  period,  or  after  de-concerving  the  r.c.u. 
the  rectifiers  must  first  be  operated  at  a reduced .supply 
voltage. 

Since  with  the  reduced  voltage  the  contactors  cannot  ope- 
rate, the  BCP-6  rectifier  must  be  svjitched  on  manully  before 
connecting  it  to  the  power  line  by  setting  the  switch  on  block 
±2  to  the  (**on)  position.  The  reduced  voltage  with  a value 

between  100  and  127  V is  obtained  from  the  mobile  power  plant 
(the  220  Y - 380  V”  selector  switch  on  the  BCP.  rectifier  block 
± 5 should  be  in  the  "220  Y"  position). 

The  knobs  of  the  voltage  regulator  on  the  block  ±5  must 
be  set  to  the  position  which  corresponds  to  the  low  voltage 

(position  "1")  The  " .."("power  - line  - 

off  “ powerplant")  selector  switch  on  block  ± 5 is  set  to  the 


..."  ("power  plant")  position  whereas  the 

r.c.u.  switch  on  block  ± H is  set  to  the  " "("on") 

position . 
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With  the  instrument  - 312  which  is  a part  of  the  r.c.u. 
auxilliaries , the  d,c.  voltage  is  checked  on  the  4 terminal 

board  I the  voltageS  are  reduced.  The  -312  meter  remains 

connected  to  the  1,35  KV  jacks  of  the  terminal  board. 

Then  the  a.c.  h voltage  is  gradually  increased  by  meaas 
of  the  voltage  regulator  knob  on  the  ±5  block.  At  each  step 
wait  1 to  2 minutes  and  watch  the  rectified  current.  During  the 
this  operation  the  meter  needle  should  stay  at  rest. 

After  foing  over  all  the  regulator  steps,  return  the  knob 
to  position  ^^1”  and  adjust  the  power  plant  for  the  normal  voltage 
of  220  V.  Only  then  gradually  by  means  of  the  voltage  regulator 
on  block  ± 5 adjust  the  voltage  tp  220  V. 

When  the  d.c.  voltage  measured  at  the  termilial  board  ± V 
appears  to  be  normal,  set  the  manual  control  switch  of  the 
BGP-6  rectifier  to  the  '®0TIC’  (’'off”)  position  and  turn  on  the 
rectifier  on  the  usual  way  from  the  central  control  unit. 

In  case  that  it  is  not  possible  to  tise  the  mobile  power 
plant,  when  placing  the  rectifier  into  service  for  the  first  ti- 
me, and  the  r.c.u,  is  powered  from  a power-line,  then  the  power 
line  must  have  a reduced  voltage.  If  the  power  line  voltage  is 
220  V,  it  is  possible  to  obtain  the  reduced  voltage  in  the  fol- 
lo^fc’ing  way. 

Set  the  ”220  V-380  ¥”  selector  siUtch,  which  is  built 
into  the  i:  5 block,  to  the  380  ¥”  position.  Connect  the  power 

line.  Set  the  voltage  regulator  knob  to  the  position. 

„ ("power  line-off-power- 

bet  tne 

plant")  selector  sviltch  to  the  "CTT""  (-'po'*er-line")posltlon. 

The  voltage  In  the  block  ± 5 voltmeter . 


'.C.U.*  radio  cotnmu licatlon  unit. 


will  be  about  100  V.  Set  the  normal  control  selector  switch 
of  the  BCP-6..  rectifier  to  the  «BK. ."/"on"/  position.  Then 
gradually  raise  the  voltage  by  turning  the  voltage  regulator 
^ JsHBi  block  from  position.  "1"  to  position  "S" 
and  each  position  dwell  1 to  2 minutes.  Then  set  the  "220  V- 
380  V"  selector  switch  on  block  ± 5 to  the  "220  V position 
and  once  more  gradually  raise  the  voltage  to  220  V by  means 
of  the  voltage  regulators. 

When  the  rectified  voltage  metred  on  block  ±4  is  normal, 
turn  on  the  rectifier  BCP-6  in  the  usual  way  from  the  central 

control  unit  " ",  having  first  set  the  manual  control 

switch  of  the  BCP-6  rectifier  to  the  " "/"ogf//  posi- 

tion. This  sequence  of  operations  in  placing  the  BCP-6..  rec- 


tifier into  service  insures  the  electric 


of  the  rectifier 


elements  and  the  rectifying  properties  of  the  rectifier  selenium 
elements  are  thereby  renewed. 

The  electric  forming  of  the  BC. .-Z  rectffler  and  the  BCP-6 
receiver  power  supply  rectifiers  is  performed  simultaneously 
wl,th  the  electric  forming  of  the  rectifiers  which  form  tfte 
BCP-6  rectifier  unit. 

Before  electrically  forming  the  rectifiers  which  belong 
to  the  BCP-6..  rectifier  unit  turn  on  the  charging  rectifier 
and  both  of  the  BC..-2  rectifiers  and  while  raising  th®  a.c. 
voltage  cheek  the  raised  voltage  on  the  charging  rectifier 
voltmeter  aiM  simultaneously  the  voltmeter  on  the  receiver 
panels.  The  supply  selector  switch  on  the  BC..-2  raxthK  recti- 
fier most  be  in  the  "220  V"  position.  The  charging  rectifier 
may  be  electrically  formed  either  with  or  without  the  storage 
baterles  connected  to  It. 


I£-Jfc&g>-£Ower-»line  voltage  ig  ^80  lt 


g-QPfi^Qt  thg^rectlfiers  have  nnt  of  gif>rvlce  for  a 

longf^r  -period  of  tim#> 

If  during  thp  electric  forming  of  the  rectifiers  the 

rectified  voltage  of  the  BCP-6  rectifier  a??  coatroled  on  the 

. . - , ^ normal 

terminal  board  of  the  block  ± 4,  ia  not,  the  rectifier  may  be 

considered  faulty. 


Chapter  10, 

Packing  the  radio  communication  unit. 

^ * £9.¥_f  ytng  of  the  to-wer  ^^ith  the  antenna  eguiipment  and 

packing  the  antenna. 

The  lovering  of  the  toiler  ^ith  the  antenna  equipment  Is 
performed  in  the  opposite  ’^ay  than  the  raising  of  the  to^^^er 
was  performed,  When  lowering  the  antenna  it  is  necessary  to 
maintain  the  same  precautions  as  during  the  raising. 

To  loitfer  the  tower  turn  the  raising  mechanism  

counter  clockwise  (i.e.  in  the  opposite  direction  than  when 
raising  the  tower). 

Just  as  during  the  raising,  the  lowering  of  the  tower  is 
performed  by  a ^ men  squad  who  have  the  same  3ot»s  as  before. 

During  the  lowering  of  the  tower  the  men  stand  at  the 
guy  cables,  they  tension  them  evenly  and  at  the  same  time  equal! 
ze  or  lessen  the  tension  of  the  cables  according  to  the  commands 
of  the  squad  leader,  who  stands  in  the  line  at  right  angles  to 
the  wind  with  respect  to  the  tower  and  the  squad  thus  maintains 
the  tower  in  a perfectly  vertical  position. 

The  crank  is  turned  so  long  until  all  of  the  towet  section 
cable  holders  (brackets)  me^t. 

Further  turning  of  the  crank  is  forbidden,  because  the 
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steal  cable  vouid  then  be  "wound  on  the  drum  in  the  opposite 
direction,  ans  as  a result  of  this,  might  be  damaged  by  strand 
breskage  or  by  loop  formation. 

The  crank  is  turned  evenly  at  such  a rate  that  the  lovJe- 
ring  ¥111  last  1,5  to  2 minutes. 

The  guy  cables  are  then  disconnected  from  the  tower  and 
are  \vound  on  to  the  reels.  The  cable  reels  with  the  cables 
are  then  stored  in  asphalt  treated  cloth  bags  with  the  cab- 
les of  the  2nd. section  placed  in  the  bag  2,  the  cables  of 
the  3rd. section  in  bag  3 ^nd  the  cables  of  the  4th. section 
in  bag  4 . 

The  signalizing  equipment  is  unscrewed,  its  cable  is 
wound  up  and  stored  in  the  place  determined  by  the  r.c.u. 
layout  place. 

Next  the  radiator  is  removed  and  the  feeder  cable  is 
wound  on  the  reel  and  all  the  equipment  is  stored  in  the  , 
proper  places  and  the  ;?^top  of  the  tower  is  protected  by  pul- 
ling a cover  over  it. 

The  grounding  rod  and  the  guy  cable  anchering  pegs  are 
removed  from  the  ground  and  together  with  the  mallet  which 
has  been  used  for  removing  the  pegs  are  stored  in  the  proper 
box. 

The  crank  of  the  tower  raising  machanism  is  folded  and 
tied  with  a leather  strap  to  the  raising  mechanism. 

After  storing  the  above  mentioned  equipment  one  may 
proceed  with  the  further  packing  of  the  r.c.u. 

Packing  of  the  connecting  liiie  and  the  remote,  e^ip- 

ment . 

The  remote  control  unit  must  be  packed  in  the  following 
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1. /  Disconnect  the  cables  from  the  rectifier,  close  the 

rectifier  lid  and  puu  a cover  over  it. 

If  storage  batteries  vere  used  for  the  power  suppl7, 
disconnect  the  cable  from  the  remote  control  panel  and  remove 
the  connections  between  the  individual  batteries.  Store  the 
cables  and  connectors  in  the  asphalt  treated  cloth  bag. 

2. /  Roll  up  the  microphone,  ta-4  phone  and  audio  oscilla- 

tor cords  and  store  them  in  the  rear  compartment  of  the  remote 
control  unit. 

3. /  Disconnect  the  TA...43  telephone  set,  roll  up  its  cord 

and  store  it  in  the  appropriate  place  in  the  apparatus. 

*+./  Disconnect  the  connecting  line  conductors,  covers  the 
front  panel  of  the  remote  control  unit  with  lids  and  pull  a 
cloth  cover  over  the  unit* 

?•/  Wind  the  T • 7 cables  on  reels  and  store  them  in 


their  place. 


Fasten  the  remote  control  unit 


and  the 


rectifier  to  the  floor  of  the  radio  van  near  the  BCP...6 
rectifier* 

7. /  Store  the  asphlat  treated  cable  bag, 

8. /  Fasten  the  storage  batteries  in  the  chest-seat  (in  the 

radio  van). 

lQ_-,  3.. Packing,  the  radio  van  section  of  the  r.ou. 

Pack  the  radio  van  equipment  in  the  following  orders 

1, /  Unscrew  the  antenna  feeder  connector  from  the  reception 
transmission  relay.  Throw  the  end  4)f  the  feeder  out  of  the 
van  so  that  the  screw  threads  on  the  connector  nut  will  not 
get  damaged, 

■ . Qf 

2, /  Pull  the  headphone  TA-^  and  microphone  plugs  out/the 


= radio  communication  unit. 


jacks  of  the  central  control  panel,  the  common  panel  of  both 
receivers  and  the  control  panel  of  the  auxiliary  receiver. 

Wind  up  the  cords  and  place  everything  into  the  cabinet. 

3*/  Unscrev?  the  antenna  connection  feeder  connector  from 
the  reception- transmission  block  and  from  the  receiver  and 
store  the  feeder  in  the  drabser. 

^•/  Hemove  the  quartz  crystals  from  their  holder  in  the 
transmitter  as  'A’ell  as  in  the  receivers  and  place  them  in  their 
respective  crystal  boxes.  So  careful  ¥hen  handling  the  crystals 
and  protect  them  against  inpact. 

*5./  Cover  the  front  panel  of  the  receiver  and  pull  tent  cloth 
covers  over  the  transmitter  nd  the  BCP-6..  rectifier. 

6. /  Cover  the  front  panel  of  the  receivers  by  covers  and 

pull  a cloth  cover  over  the  receiver  rack. 

7. /  Pull  covers  over  the  amplifier  ’iith  the  dynamic  loud- 

speaker and  also  over  the  ventilator  on  the  left  side  of  the 
van,  havlngi  first  closed  the  lid  the  handle  on  its  right 

side,  Also  cover  the  charging  rectifier  and  the  aucilliary  re- 
ceiver control  unit. 

8.  . Disconnect  the  BG..-2  rectifier  cables,  close  the  venti- 
lating 't'ilndo'W  and  raise  the  louvers  on  the  rectifier  side  u-alls 
null  a cover  over  this  unit  and  fasten  it  with  straps. 

9. /  Lock  the  locks  of  all  drawers  and  boxes. 

10. /  Take  do\iin  the  antenna  of  the  auxllliary  receiver  and 

store  It  into  the  box  an  lock  the  same. 

10-4.  Packing  the  electric  po^^er  plant.. 

packing  of  th-  d.pow.r  pl^nt  p^rforo«d  In 


this  order. 

X,  Disconnect  the  power 


and  signalizing  cables  wind  them 
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into  reelf^  place  these  into  their  locations. 

Disconnect  the  telephone  set,  ^in(3  its  cord  around  the 
microphone  and  place  it  in  the  telephone  set  and  cover  the 
same . 

Fasten  the  telephone  set  ^’•ith  streps. 

Pull  the  grounding  rod  out  of  the  ground,  clean  off  the 
coil  and  store  it  in  the  box. 

Pull  a cloth  cover  over  the  generator. 

Check  the  location  and  festening  of  all  of  the  equipment. 

Besides  this,  the  foilo*^i»ing  tasks  must  be  performed: 

Lift  the  side  boards  and  end  boards  of  the  trailer,  cover 
it  by  the  tarpB.ulin  having  first  closed  the  windows.  Fasten 
the  tarpaulin  to  the  side  boards  with  straps. 

Fold  the  support  and  fasten  it  ^ith  sttaps  to  lower,  rear 
platform  under  the  trailer. 

Then  roll  the  trailer  to  the  radio- van  (or  drive  the  radio- 
van to  the  trailer),  connect  them  up  and  then  raise  the  third 
trailer  support  wheel  and  fasten  it  with  a bolt. 

Chapter,  11 > 

Regular  maintenance  of  the  radio  van  apparatus  and  of  the, 
r^c.u.  equipment. 


General  instruction. 


Kb  long  as  the  r.c.u,  1^-  not  in  operation  the  radio  van 
windows  should  be  closed,  as  well  as  the  covers  and  also  the 

ventilator  panels  and  all  equip«»nt  should  be  covered  with 
cloth  covers.  Maintain  strict  cleanliness  inside  the  radio 
van,  liust  settling  on  the  equipment  must  be  frequently  wiped 


When  th 


;ie  r.c.u.  has  been  out  of  service  for  a longer  period  of 
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it  b??  tos'ted  und^r  ■DO'.'Jer. 

The  r.c*u*  r?iu®t  be  partisul'iLrl:/’  cirefplly  maintained  in 
rainy,  foggy  or  cold  periods,  aince  thie  kind  of  ^^eatber  may 
be  the  reason  of  a large  numbf^r  of  troubles. 

The  operation  of  the  transmitter  and  receiver  must  be  checked 
on  four  coeimunication  v;ave  length  (channels):  at  t'.vo  extreme 
'Wavelengths  and  at  tv^-o  wave  lengths  in  the  middle  of  the  ro-nge. 
The  taring  is  performed  as  per  the  rules  and  Instructions  expl?ii- 
ned  in  chapter  9. 

11  - 2.  Care  of  the  trfinamitter> 

*^he  transmitter  must  be  regularly  (once  in  a month)  locked 
over  and  cleaned  from  diist  and  dirt.  The  transmitter  must  be 
regularly  blown  out  with  compressecl  air  (from  a.  compressor)  ♦ 

It  la  particularly  useful  to  blow  out  the  circuits  of  the 
5th.  and  6th.  stages  with  air,  since  with  the  cooling  air  for  the 
vacuum  tubes  dust  particles,  which  are  not  trapped  by  the  air 
filter,  carried  along.  The  dust  particles  settle  on  the 

circuit  components  and  on  the  walls  of  the  shielding  sheets 
and  after  some  time  the  dust  may  short  circuit  the  inner  and 
outer  shieldings  which  will  cause  a short-circuit  in  the  bias 
circuit  and  re^-ult  in  putting  the  r.c.u.  out  of  service. 

After  every  hours  of  service  the  transmitter  and  recti- 
fier BCP-6  sir  Oil-filter  must,  be_^Ieanel  from  dust  and  dirst 
by  washing,  but  before  replacing  tbs  filter,  it  must  be 

submerged  in  a 20  - 30^  solution  of  oil  in  gaaol in®  (petrol) 

^ ^ Before  operating  the  transmitter  and  the  BCP  - 6 

or  in  kerosene.  ir.ttMis!XKsifk±K^^xkKtxkf?;f®KF.xiEs:|5kHE±ag 

rectifiers#  after  a longer  idl^  period,  the  condition  of  their 

air-oil-filters  must  be  checked. 


radio  communication  unit. 
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--  Cation  of  the  equipment  It  Is  necessary, 

to  t 

/ the  proper  connection  of  the  boards,  connectors,  plugs 

etc.  multi-contact  terminal, 

2. /  look  6ver  the  sliding  contacts,  knife  contacts,  the  contacts 
of  all  visible  selector  switches  and  wipe  them  with  a clean 
cloth  dipped  in  first  grade  alcohol  or  benzinei 

3. /  look  over  the  multi-contacy  plugs  (terminal  boards)  in  the 
transmitter  and  on  the  BCP-6..  rectifier,  clean  them  from  dust 
and  wipe  them  with  a cloth  dipped  in  first  grade  alcohol  or 
benzine; 

4. /  look  over  the  vacuum  tube  compartments  and  clean  off  the 
dust; 

5. /  check  the  proper  seating  of  the  vacuum  tubes  in  their  sockets; 

attention  to  the  seating  of  the  ...-7.. 

Pay  particular 

vacuum  tubes  of  the  5tb.and  6th. stage  of  the  high  frequency  trans- 
mitter section  in  the  resonant  line  tubes. 

fhe  bosses  of  the  anode  cooling  pins  of  these  vacuum  tubes 
must  be  properly  seated  in  the  slots  of  the  outer  tubes  (pipes) 
and  doors  of  these  tubes;  if  these  conditions  are  not  met,  the 

doors  on  the  tubes  will  not  properly  shut  and  the  vacuum  tubes 

will  be  badly  seated  in  their  sockets.  Fail  to  contact  the  socket 
contacts  and  the  spring  contacts  may  be  damaged. 

Look  over  the  relays  d?or  connecting  the  quartz  crystals. 

First  of  all  pay  aii  tent  ion  to  the  surfaces  of  the  relay  arma- 
ture. If  the  contacts  are  dirty,  they  must  be  cleaned  or  washed; 

the  cleaning  is  performed  by  a thin  steel  plate  aiid  the  washing 


..  r 


by  a clean  fine  cloth  dipped  in  first  grade  alcohol  or  benzine. 

The  relay  armature  must  move  freely  without  rubbing. 

7. /  Test  the  reception-transmission  relay. 

8. /  Lock  over  and  test  the  transmitter  and  receiver  automatic 
tuning  mechanisms  and  the  relay  blocking  system  of  the  BCP-6 
rectifier, 

UT,„r.-3„f  gare  of  the 

First  of  all  it  is  necessary  that  nobody  should  touch  any 
components  of  parts  of  the  receiver  structure  which  are  gndeg 
high  tension  (the  receiver  ciMuits  are  under  275  V,d.c.) 
while  tuning,  checking  faults,  repair  work,  etc. 

After  tuning  the  reciev^r  with  the  measuring  instrument 
(“block”  the  lever  mechanism  with  the  stepping  relay  must 

be  covered  by  a cover. 

As  long  as  the  receiver  is  not  in  service,  the  levers  (pull 
rode)  of  the  tuning  mechanism  must  be  released  by  pressing  the 

push-button  “(“release”)  , 

It  Is  not  Bermltted; 

1. /  To  turn  the  locked  knobs  of  the  tuning  mechanism  by  force 
when  a communication  channel  is  selected. 

If  this  rule  is  not  abided  by,  it  is  possible  to  damage  the 
lever  mechanism  by  bending  the  limiters. 

It  is  possible  to  felease  or  lock  the  kenobs  only  when  the 

tuning  mechanism  has  been  released  by  means  of  the  " " 

("release")  push-button. 

2. /  To  use  a lower  vacuum  tube  fillament  voltage  than  21_g  or 
a greater  one  than  10  V- 

By  not  abiding  to  this  rules  it  is  sq.5.sJSl£  that  the  automatic 
tuning  equipment  and  vacuum  be  put  out  of  service. 


■T  - 
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It  is  necessary  to  realize  that  the  reduced  voltage  is  as  dangefi 
rous  as  overvoltage  is. 

3. /  iO  interchange  the  vacuum  tub<*s  during  their  replacement. 

In  case  that  the  6k4  and  6. .2  the  vacuum  tubes  were  interchanged 
the  protective  resistors  in  the  receiver  intermediate  frequency 
anode  circuits  will  invariably  put  out  of  service. 

When_.looking  the  receiver  nv^r  following  items  must  be  checked: 

1. /  J^he  connec  ion  of  the  distributing  connectors  which  connect 
the  receiver  to  the  common  panel  of  both  receivers  and  to  the  recep- 
tion relay. 

2. /  The  correct  seating  of  the  s vacuum  tubds  in  their  sockets, 
the  cleanliness  and  correct  insertion  of  their  prongs. 

3*/  The  accuracy  and  correctness  of  the  receiver  automatic  tuning 
device  operation  by  checking  its  operation  with  the  measuring  element. 

4. /  The  state  of  the  stopping-relay  contacts.  If  any  burning  is  evident 
the  contacts  mirst  be  x cleaned  with  a clean  cloth  dipped  in  first 
grade  alcohol  or  benzine.  If  the  interrupter  contacts  of  the  stepping- 
relay  heat  or  a metal  transfer  takes  place,  the  contacts©  must  be  clea- 
ned with  chemical  cleaners. 

When  the  receiver  is  readied  for  service  in  cold  weather. 


a thin  film  of  light  non-stiffening  lubricant  must  be 


on  the  rotating  shafts  of  the  lifting  levers  (push  rods). 

11  If,  Care  of  the  electric  power  supply  equipment. 

1,  Csre  of  the  rectifier  BGP  6.,. 

AS  long  as  the  radio  cammunication  unit  is  in  service  the  BCP  - 6 
rectifier  does  not  reguire  any  particular  attention.  The  attendants 
must  check  the  a,c.  voltage  value  on  the  voltmeter  in  block 


.•..5  and,  if  necessary,  r^^adjust  the  voltage  to  220  V.  Fro®  time 
to  time  particularly  in  cases  of  transmitter  damage,  it  is  recommen- 
ded to  check  the  value  of  the  rectified  potentials  with  the  portable 
voltojeters,  and  if  these  are  below  normal,  it  is  necessary  to  deter- 
mine and  remove  the  fault. 

To  forego  sudden  dacnages,  rectifier  regul ar- 

in  g^_M0hth  or^^long  with  th<*  compulsary  maintenance,). 

Fven  though  the  rectifier  has  air  oil  filters,  a greater  ampuat 
of  dust  may  enter  into  it  both  through  the  filters  and  through  the 
cranks  befft;een  the  blocks. 

The  blocks  are  pulled  out  4>f  the  rack  once  a month  for  cleaning 
and  th^  individual  sections  and  selenium  columns  are  carefully 
blowed  of  the  dust . 

When  the  removed  blocks  are  being  replaced,  it  is  necessary 
to  watch  that  the  numbers  on  their  contacts  pabels  agree  with  the 
numbers  of  the  contact  panels  to  which  they  are  fastened. 

The  dirty  air-oil  filters  are  washed  out  in  benzine  with 
20  - 30^  of  oil  added,  then  the  liquid  is  dried  and  the  filters 
sre  assembled  in  th#*ir  holders  in  a reversed  position  to  the 
one  they  had  before . The  filters  are  cleaned  as  the  need  arises 
depending  on  how  they  clog  up  and  usualy  they  are  cleaiied  after 

every  hours  of  rectifier  service. 

t 

Once  in  6 months  the  sta^te  of  th^  contactor  and  relay  contacts 
should  be  checked.  For  this  purpose  the  selenium  column  blocks 
must  be  removed  whereby  their  contacts  and  their  relays  because 
accessible.  The  test  of  the  contacts  and  contactors  is  made  by  lif- 
ting the  contact  bridges  and  turning  them  sideways. 


black  coating  of  the  contact  surface  is  not  a faul- 
ty  condition,  Blnde  the  black  silver  oxide  is  a good  electric  con- 
r3uctor.  In  case  of  ,nore  serious  burning  and  thicker  layers  of  exide 
. xt  is,  however,  necessary  to  clean  the  contacts  «ith  a steel  scratcher, 
).  a scx-e.  driver  or  a.ory  cloth;  in  doing  this  be  sure  to  re.ove  only 
. a thin  layer  of  the  silver,  particularly  if  the  oxide  layer  is  thick. 

It  IS  fO£iMMea_  to  use  leather  for  cleaning  of  the  contacts. 

When  reassembling  the  .oveable  parts  of  a contactor  ehtch  has 
been  taken  apart,  it  is  necessary  to  Kixk  ^atch  out  that  the  conical 
, spring  be  seated  with  its  narrow  and  into  the  electro.ganet  of  the 
contactor.  Ihen  the  armature  is  assembled  alond-side  the  spring 
into  the  electromagnet.  After  seating  the  contact  lever,  check  whether 
the  armature  motion  is  free  by  several  times  depressing  it,  when 
doing  this  watch  whether  tge  auxiliary  contact  opens  at  the  very 
end  of  the  armature  motion. 

The  contacts  are  cleaned  by  means  of  a specially  hardened  and 
Sharpened  tool  or  by  a tool  made  of  stainless  steel.  Excessive  con- 
tact pressures  are  to  be  avoided  in  order  not  to  bend  the  contacts 
^hlle  cleaning  them,  since  ail  relays  are  adjusted  only  for  a certain 
specific  current. 

^If  other  faults  are  discovered  on  the  relay  ccntai*ts,  then  it 
Is  adviceable  to  replace  the  entire  contact  set  by  a new  one  from 
rectifier  spares.  When  plugging  the  relays  into  their  lacks  it  is 
necesaai'y  to  check  the  iascr^r^tions  on  the  relay  covers:  and  the 
ins  crip  tionsxsfcnear  the  jacks. 

If  a relay  were  to  be  plugged  into  the  wrong  lacks,  the  rectifier 
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! would  not  operate, 

fuase  burn  out  it  is  first  of  all  necessary  to  detercsine 
and  to  remove  the  cause  of  trouble.  When  replacing  ne-.  fuses  in  place 
, of  burned  out  once,  fuses  of  the  same  current  rating  must  be  used. 

,j  The  ratings  are  marked  on  both  the  fuses  and  bn  the  panels  near  the  fuse 

,j  holders.  The  use  of  fuses  with  other  ratings  or  the  use  of  "hampers" 
i strictly  forhlrtrten 

When  the  radio  communication  unit  operates  at  a high  ambient 
femgeratu£e  the  selenium  elements  must  be  watched.  If  the  pilot 

laEpg  ” tv  If  . . . . 

\ lights , the  trans- 

. mltter  must  tee  turned  cff  and  the  cause  of  the  overheating  must  be 
determined.  The  cause  for  overheating  may  be  dirty  air-oil  filters 
or  overloading  of  the  rectified  current.  If  time  permits,  it  is 
necessary  to  make  a check  and  remove  the  determined  causes. 

If  tranf?mission  cannot  x be  interrupted,  then  uncover  the  air  oil 
filters  covers  without  delay,  thereby  lowering  the  air  flew  resis- 
tance and  the  temperature  in  the  rectifier  rack  will  drop. 

When  any  suspicious  odor  is  felt  in  the  radio  van,  particular- 
ly an  odor  which  remines  one  of  the  sulphur,  it  is  necessary  to 
first  check  the  voltage  on  the  terminal  board,  of  block  4-  with  a 
portable  voltmeters;  if  the  voltage  determined  by  the  meter  does 
not  correspond  to  the  normal  voltage  value,  it  Is  necessary  to  quifek- 
ly  ODScrew  the  screws  and  pull  out  the  partivcular  block  and  by 
hand  xia  check  the  t^^mperature  of  all  selenium  columns  and  closely 
impact  the  suspicious  ones.  Blisters  and  colored  strooks  on  the 
Selenium  elements  are  on  indication  of  a damaged  element. 
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heat  much  me 


In  such  ^ase  the  damaged  colfiunn  must  be  replaced  by  a new  one 
from  the  spares  of  the  radio  communication  unit. 

where  the  columns  are  connected  In  nar^^Hpi  th"--  coliimns  'aIU 
beat  much  mere  evenly,  since  the  dn-:aged  column  '.ill  b«  less  loaded. 
If  the  columns  are  connected  ln_serles  and  ttey  are  short-circuited, 
they  will  not  overheat  either.  Therefore  when  overheating  of  the 
rectifier  columns  is  determined,  the  quality  of  all  columns  forming 
the  systeiiii  must  be  thorougly  checked. 

If  no  external  d^nage  i<?  deterrilned  on  colnran??^  they  are 

tested  in  the  follotwing  manners 

The  26V  rectifier  5.^  tested  unleaded  and  tha  rectified  voltage 
must  be  at  least  30  V, 

The  correct  operation  of  the  colucnns  built  in  grouaa  La  deter- 
mined by  checking  the  current  of  the  individual  parallel  branches 
by  applying  to  them  30  V.  d,c.  from  a storage  bittery.  The  volcage 
may  be  applied  ^ith  the  test  probes*  During  thi^^  ter^t  the  current 
floTrfing  through  the  1,35  kV  rectifier  columns  Hhculd  be  1,5  amps 5 
the  current  floi^ing  through  the  600  ? and  300  Volts  rectifiers 
columns  must  be  at  least  0,5  amps*  To  eliminate  errors  in  determi- 
ning the  forward  and  reverse  diaection,  it  is  advissable 

to  touch  the  columns  of  each  groups  V-^lce  vitth  th?^  test  probes, 
and  this  to  apply  the  voltage  in  both  dlrootions. 

' When  replacing  the  blocks  vlth  the  selenium  column;  vratch  the 
proper  positioning  and  the  proper  tightening  of 


screws  which  insure  the  proper  cont  ret  o.l 
connecting  panel  (terminal  board)* 


bhe  blocks  v^ith  the 


When  inserting  the  rectifier  blocks  into  the  rectifier  rack,  it  is 
necessary  to  check  whether  the  knife  contacts  make  good  contact. 

Should  the  .,prlng  contacts  on  the  panels  be  spread,  then  it  is  neces- 
sary to  repair  them  by  pressing  the  steal  springs  together. 

When  faults  occur  in  the  rectifiers,  it  Is  necessary  to  follow 
the  Instructions  for  fault  location.  In  case  that  faults  are  discovered 
which  cannot  be  removed  by  the  radio  van  personnel,  then  the  repair 
must  be  performed  in  repair  shops. 

Care  of  the  BG^  1 charger  rectifier. 

The  charger  rectifier  is  connected  only  during  the  charging 
of  the  storage  batteries.  During  the  opero.tions  of  the  charger  rec- 
tifier the  changing  current  must  x be  followed  on  the  ammeter  on  the 
rectifier  panel  and  the  current  must  be  maintained  at  11  to  115  amps, 
over  a six  hour  period.  It  is  not  recommended  to  charge  the  batteries 
with  smaller  currents.  The  fastest  charging  is  at  11  amperes. 

If,  while  charging,  the  ambient  temperature  is  over  -^25^  C * 
it  is  necessary  to  turn  on  the  ventilatiSia,  for  otherwise  the  se- 
lenium columns  will  overheat. 

After  the  batteries  have  been  charged,  turn  off  the  rectifier 
Other  tasks  are  not  performed  after  turning  off  the  rectifier. 

Care  of  the  rectifiers  lies  in  its  regular  inspection  and 
in  cleaning  of  the  rectifier  must  be  performed  with  the  supply 

turned  off,  with  ”(^»power  line-  power  plant”) 

selector  switch  on  the  BCP  - 6 rectifier  block  x 5 panel  in  the  ” 

” ”(’*off^^)  position. 

Care  of  the  distribution  cabinet. 

Care  of  the  distribution  cabinet  is  limited  to  regular  inspec- 
and  checking  of  the  relay  contacts.  frm_.aust^ — 

The  distribution  cabinet  is  easily  removable  from  its  housing 
after  unscrewing  the  screws  on  the  panel,  when  inserting  the  panel 
back  into  the  housing  make  sure  that  the  knife  contacts  make  good 


contact. 


Cjar  of  thp_gontrcI  lln^ 

This  r-ctlfisr  does  not  require  any  particular  care  ■with 
exception  of  gleaning  of  the  dust.  During  its  inspection 
the  voltage  must  x be  turned  off  by  means  of  the  switch  on  the 
BCP  - 6 rectifier  block  * 5 panel,  since  the  control  line  rec- 
tifier proper  does  not  have  its  own  switch  and  thus  may  be 
under  potential  al  all  times. 

5. are  of  the  BC  - 2 rectifier. 

When  connecting  the  rectifier,  make  sure  that  the  position 

of  the  switch  corresponds  to  the  nominal  voltage  of  the  powet 

line.  When  the  rectifier  operates  at  ambient  temperatures  Is 

excess  of  +24  C,  it  Is  necessary  to  remove  the  covers  which 

cover  the  top  and  the  bottom  openings  of  the  selenium  elements 

and 

and  also  to  uncover  the  openings  on  the  front/slde  walls. 
During  operation  the  rectifier  must  horizontal.  When  the  recti- 
fier supplies  the  remote  control  apparatus,  make  sure  that  the 
openings  for  cooling  of  the  selenium  elements  are  not  too  close 
to  the  ground  in  order  not  to  block  the  natural  ventilation, 

It  Is  not  recommended  to  remove  the  main  rectifier  cover  unless 
absolutely  necessary. 

6.  Care  of  the  B. . . - 10  - 12  vibrator  converted  in  the 
retaote  control  unit. 

The  vibrator  converter  is  designed  for  continuous  duty  and 
it  operates  satisfactorily  when  powered  from  a 10,5  to  13,5  V. 
power  source.  Since  three  storage  batteries  4-HKH-45  M which 
power  the  remote  control  unit  B. .Y,  may  give  as  high  a voltage 
as  15  V when  freshly  charged.  It  is  necessary  to  reduce  this 
voltage.  To  reduce  the  voltage  which  Is  supplied  to  the  vibra- 
tor converter,  the  dropping  resistor  R 606  Is  inserted  into 
its  circuit  by  the  toggle  switch  604  which  is  located  on  the 
remote  control  unit.  Later,  when  the  storage  battery  voltage 
drops  to  13  tp  13,5  volts,  this  dropping  resistor  mi-st  be 
disconnected  with  the  same  toggle  switch  (..604)  by  short 


ihe  vibrator  converter  together  vlth  its  spare 

vibrator  do  not  require  any  special  adjustnient  before  being  pla« 
ced  into  operation,  but  preclude  any  faults,  it  is  recotneien- 
ded  to  regularly  check  the  converter,  particularly  after  longer 
idle  periods  or  after  transportation,  as  >>11  as  before  moving 
far  airfay  from  repair  shops, 

ihe  operating  readiness  of  the  vlbr-^tor  converter  is  fun- 
damentally given  by  the  state  of  the  storage  batteries.  Besides 
regularly  charging  the  storage  batteries,  they  must  be  periodi- 
cally rid  of  dxids  products  and  salts.  It  is  necessary  to  remeei- 
ber  that  oxidation  of  the  straps  (under  the  nuts)  vhich  inter- 
connect the  storage  batteries  is  directl^^  rroportional  to  the 
increase  in  the  internal  resistance  of  the  current  source. 

This  undesirable  for  the  operation  of  the  apparatus.  The 
maintenance  of  the  etora?ye  batteries  must  be  performed 
according  to  the  respective  in^^tructlons . 

1-5.  Removal  and  replacement  of  the  sections  and  blocks 

of  the  transmitter  and  BCP  **  6,.  rectifier. 

1.-  Hemoval  of  the  sections  and  blocks  from  the  racks. 

To  enable  the  performance  of  inspection  and  maintenance  repairs 
of  the  transmitter  and  of  the  BCP-66  rectifier  X'^hicb  supplies 
the  transmitter,  the  sections  and  blocks  must  be  removed  from 
the  racks  and  >hen  doing  this,  the  folloing  rule?  must  be  main- 
tained: 

The  transmitter: 

lo  To  remove  th>  audio  frequency  section,  unscrev?  the  four 
bolts  >hich  hold  tb>  section  in  the  rack.  Grasp  tb^  handles  of 
the  central  control  unit  panel  and  null  the  section  toward  yours 
self.  Since  the  blocks  of  the  section  have  a greater  number  of 
contacts,  it  is  accessary,  aft-^r  removal  of  section  from 

the  rack,  to  manapulate  oar^fjJlly  1th  th^  -estlcn. 

2 removal  of  thf^  high  frffQu<»ncv  section  may  be  per- 

formed only  after  the  removal  of  the  audio  frequency  section  and 
it  is  necessary  to: 

1)  disconnect  the  high  frequency  cables  (feeders)  from  thv 


O'l 


r caption-transmission  relay  block  and  remove  them  from  the 
rack; 

2)  UjiScrev  four  bd^lts  vibich  hold  th<^  section  in  the  rackf 

3)  slide  the  section  out  along  the  rails: 
t¥o  persons  grasp,  the  base  of  the  section  frprn  t'^o 
sides  and  remove  it  from  the  rack. 

3 • To  ue  able  to  remove  the  transmitter  vacuum  tube  filament 
iig-nsformer  blocli  from  the  rack,  it  is  first  necessary  to  remo- 
ve the  Ic^er  doors  ’which  cover  the  block,  to  unscre’w  the  four 
bolts  Which  hold  the  block  in  the  rack,  to  insert  a band  into 
the  front  panel  opening  and  to  slide  the  block  out. 

The  BCP-6«.  rectifier; 

Unscrew  all  bolts  which  fasten  the  blocks  to  the  rack. 

1.  The  removal  of  th«»  block  m 5 (the  uppermost  one)  must 
be  performed  carefully,  since  the  block  is  placed  rather  high 
above  the  floor,  and  3inc«  it  is  heavy.  It  is  not  correct  to 
remove  the  block  with  a strong  jerk,  since  the  block  might 
tilt  and  slide  out  of  the  rack  of  its  own  accord  and  fall 
out  completely. 

The  other  blocks  ape  removed  with  less  effort,  since  they 
are  lighter  and  are  located  lower  ill  the  rack;  however,  be  just 
as  careful  during  their  removal  as  in  th^  case  of  the  removal 
Of  the  block  X 5. 


cation  unit  sections  and  blocks. 

All  of  the  radio  communication  unit  parts  listed  in  the 
lubrication  table  must  be  lubricated,  (see  table  11-1). 


the  steei  cables  are  fastened  in  the  upper  or  center 
openings  of  the  brackets  (it  is  not  permitted  for  the  sections 
to  have  any  ptasK  play  vihen  the  tower  is  being  raised  due  to 
improperly  tensioned  gny  cables; 

*+./  raining  cable  eyelets  be  free  in  the  brackets  and  that 
the  cables  are  not  stretched: 

5. /  the  double  and  cables  be  of  equal  lenght; 

6. /  the  raising  mechanism  function  smoothly  (without  gal- 
ling); 

7. /  the  force  necessary  for  the  turning  of  the  raising 

ffiefhanism  crank  during  raising  or  lowering  of  the  to'rfer  with 
the  antenna  equipment  does  not  exceed  these  values; 

At  the  beginning  of  the  raising  operation  - not  more  tkhn  16  kg, 
at  the  end  of  the  raising  operation  - ” »»  30  kg, 

when  lowering  „ » m n 3 kg. 

8. /  the  water  drainage  openings  in  the  first  section  are 

always,  free. 

After  raising  the  tower  200  times  inspect  the  conditions 
guy  X cables.  Should  it  be  found  that  20^  of  the  strands 
(of  all  of  the  cable  strands)  are  damaged,  the  guy  cable 
must  be  xuptlKto  replaced  with  a spare  cable. 

Lubrication  of  sliding  surfaces  of  the  radio  communis 
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— Beplac^ftnt  of  th^  *=»ectlon  and  blocks  into  the  rack . 

ih.,  replacement  cl*  the  transr.itter  and  BCP‘  - 6 rectifier 
w .ctlon  md  olocks  into  the  rack5i  oiust  he  also  performed  care- 
fully. Slowly  place  the  units  into  the  rack,  but  slide  the 
knife  contacLS  rapidly  into  their  receptacles  to  insure  com- 
plete insertion  of  the  knife  contacts  into  the  receptacle 
spring  ccntact/ternlnal  boards/  and  to  insure  dependable 
good  contacts. 

Should  the  knife  contacts  be  slid  in  slovJly,  the  knife 
cont  '^cts  irfili  not  enter  fully  and  a®  a result  of  thlsm  the 
section  or  block  vill.  arise  betlAJeen  the  knife  contacts  and 
the  spring  contacts. 

II  - 6^  Care  of  the  telesccnic  tow e ^ 

The  service  readiness  of  the  telescopic  tower  is  depen- 
dent on  the  care  given  it , 

Care  for  the  telescopic  tower  in  the  following  way: 
l/.  The  s%eel  cables,  the  Biillly,  the  shafts,  the  outer  sur- 
faces of  washers^  the  out^r  and  -fnner  surfaces  of  all  moxrable 
sections,  the  inner  surface  of  the  steel  section  and  all  parts 
of  the  liaising  me  chan  is  oi  must  be  lubricated  at  all  times 
With  - 5-i  or  A / - 70  lubricant. 

2. /  Whenever  the  tower  is  low>r«*d  and  without  the  antenna 
equipment,  it  must  b^  protected  with  a cloth  cov-^r, 

3. /  It  is  forbidden  to  place  th«  tower  on  clay  or  sand.  It  is 

it  on  a wooden  platform 

recommended  to  place  ttax±iSStifKXJsmxsta:yx®KXxsi:  of  any  kind. 
Besides  this  make  sure  that: 

1. /  the  section  brackets  be  properly  tightened  and  that  they 
cannot  rotate  around  the  re-lnforcement  rings. 

2. /  all  the  pulleys  in  the  brackets  turn  freely  on  theip 

shafts. 


lubrication. ! Grade  of  lubriaant. IMaintenance  i»eriod 

‘ 2.  ! 3.  ! 4."  ” ' 


^transmitter,  rectifier  BGP-66,  flC3-l,  BC.-2,  In  the  dis- 
trluution  c^bin^t  in  th^  coffloion  iianel  of  both  r^c<^ivprs*  in  th<^ 
receiver  control  iianel,  in  the  dynamic  loudspeaker 
amplifier,  in  the  connecting  line  panel  and  in  the  remote  con- 
trol unit 

selector , switch  con-  . . . . ,-5^, • . .-70  and  once  a month  (du 
tacts.  other.  ring  the  compul- 

sory maintenance 


2.  In  the  tiransmitter  and  BCP-66  rectifier  racks,  in  the  housing 
of  the  distribution  cabinet, 

guide  rails.  ..545— ««70  and  every  lA  of  a 

other.  year  (during  the 

compulsory  main- 
tenance. 


3.  In  the  electromechanical 
automat. 


**timeidelay 


It.  Worn  shaft  of  the  elec-  ▼ . . . .-S^> . . . 
trical  motor.  other. 


^70  and  After  2^0  hours 
of  transmitter 
operation  and 
during  lA  year* 
ly  compulsory 
maiintenance. 


2.  Worn  gears  (two) 


In  the  transmitter  tuning  device. 


1.  shaft  bearihgs, 


al. motor  bearings, 
rear  and  front  bea- 
rings of  the  cam  drums 
at  each  location  of  all 
the  autotune  heads. 


semiannually 
(during  the  com- 
pulsory mainte- 
nance , 


4,  bearing  of  the  idler 
gears  of  the  auto tune 
mechanism. 


aring  of  the  circuit 
??ch  mechanism  lead 
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1.! 


! 


3. 


! 4. 


6.  gear  train  of  the  auto- 
t un?»  me  c han  i s tn . 

7.  the  thread  of  thf>  li^it 
switch  mechanism  lead 
screw  in  the  autotune 
read  6. 

8.  Worms  on  shafts, 

9.  coupling  and  gear  trains 
of  the  electric  motor 
drive . 


semiannually  (du- 
ring the  compulso- 
ry maintenance. 


5.  In  the  transmitter  cable  transmission. 

1.  Bulleyg  of  the  first 
4 stages), 

2,  steel  cables. 


semiannually  (du- 
ring the  compulsory 
maintenance. 


6.  In  the  cable  transmission  of  the  5th. transmitter  stage. 


1.  bearing  of  the  coup 
ling  of  the  larger 
pulley. 


semiannually  (during 
the  compulsory  main 
te nance , 


2.  the  larger  and  the 
smaller  pulleys. 


3.  the  steel  cable, 

7.  In  the  cable  transmissioi 

1.  the  larger  and  the 
smaller  pulleys. 

2.  the  steel  cable. 

8.  Bn  the  telescopic  tower. 

1,  the  outer  and  inner  ....-54 
surface,  of  the  mova- 

ble  section  and  the  cant, 
inner  surface  of  the 
stationery  section. 

2,  the  steel  cables. 

3,  the  shafts  of  all 
bracket  pulleys. 

4,  the  shaft  of  the  braking 
mechanism. 

5,  the  shaft  of  the  drum. 


of  the  6th .transmitter  stage, 

semiannually  (during 
the  compulsory  main 
tenance . 


;;..-70  and  ot-  after  raising  the 
reeEing  lubrl-  tow^r  60-70  times 
and  durihg  lA 
yearly  compulsory 
maintenance . 


6.  th#  radio  *c#ehanlsKi 
eofEBenf^nt® , 


-5^,  •..-7C 

and  o t hf^  r non  f i-* «» 
zltif^  lubricants. 


after  raising  the 
6C-70  ti^nes 
and  during  1/4  year 
ly  maintenance  com- 
pulsory. 


7.  the  pulley  in  the 
base  of  the  second 
section. 


8.  outer  durfaces  of 
excentrls  rings 


9*  On  the  directiona-1  ant-®nna  of  the  love  chann®! 
" type. 


1.  the  bracket  of  the 
radiator. 


semlannuall7/  (during 
the  compulsory  main- 
tenance 
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lubricant  nmgt  resistant  aad  fresslng  resjg- 

iMii.  §uch_lubricantg  the  grades,  

• others. 

Lubylgatinn  i^r  selector  S¥ltches> 

£bg..  contacts  of  an  g^iectors  svitches  in  the  various 
radio  communication  unit. 

elements  must  be  inspected  ai  least  once  in  a month. 

If  any  burning  or  corrosion  appears  on  the  contacts,  they  must 
be  washed  with  alcohol  and  lubricated  by  applying  a thin  layer 
of  non  freezing  lubricant  ..OH  - 5^  or  - 70  in  such  a way 
that  the  lubricant  will  not  get  oh  th^  insulation  between  the 
contacts. 

gAZj_ubrication_of  the  electromechanical  time  delay  ( ^* 

* > *.«  *.*_* ^ ...... .^Vautomat  sliding  component. 

The  electro  mechanical  time  delay  automft  sliding  part  must 
be  lubricated  after  every  250  hours  of  transmitter  service. 

To  be  able  to  lubricate  the  partem  these  operations  must 
proceeds? 

1.  Remove  the  transmitter  second  section  and  the  filament 
transformer  block  from  the  transmitter  rack. 

2.  Throught  the  opening  in  the  front  wall  of  th^  time  delay 
automat  housing  apply  the  lubricant  with  a small  brush  to  the 
worm  of  the  el  .motor  and  for  shaft,  and  on  the  worm  transmission 
of  the  time  delay  automat  which  is  connected  with  this  worm 

and  through  the  bottom  opening  in  the  housing  apply  the  lu- 
bricant with  a stick  to  the  second  worm  transmission  of  time 
delay  automat  (which  is  coupled  to  the  transmission  worm.) 

3.  Replace  the  transmitter  second  section  and  filament 
transformer  block  back  into  the  transmitter  rack. 


« hie  - 

It  is  not  permittf^d  to  remove  the  from  the  cover 

fastened  on  the  electric  motor  of  the  ventilator. 

itZ — IjUbplcatign  of  tjie ^transmitter  and  receiver  automatic  tuning 
mech^inisru. 

When  the  radio  communication  unit  is  used  very  frequently,  lu- 
bricate the  transmitter  and  receiver  automatic  tuning  mechanism 
at  least  aemi-annually . 

When  the  radio  communication  unit  is  conservfufied  or  used 
only  seldom,  lubricate  once  in  a year. 

Ihe  following  parts  of  the  auto«tuning  mechanism  must  be  lubri- 
cated: 

In  the  transmitter . 

1.  All  shaft  bearing; 

2.  the  el. motor  bearings; 

3.  the  roar  and  the  front  can  drums  bearings  In  each  autotune 
head. 

4.  the  bearing  of  the  idler  gear; 

5.  the  bearing  of  the  lead  screi«^; 

6.  the  pinione  of  the  gear  trains  in  the  autotune  heads; 

7.  the  thread  lead  scr¥V?; 

8.  all  yiorms  on  th^  shafts; 

9.  the  couplings  and  pinione  of  the  electric  motot  transmission 
" It  is  strictly  forbidden  to  lubricate  the  ratchets,  spring 

viashersf.  and  friction  clutches  of  the  autotune  in  the  recei- 
ver . The  special  openings  in  the  levers  (push-rods). 

4).  lubrication  of  the  sliding  i?arts  In  the  cable  transmission 
block  and  of  the  cable  transmissions  in  the  5th. and  6th,.stages. 
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^-lidlng  part '3  in  th^  cabl<*  transmission  block  and  in 
cable  transmissiGn  of  the  5th. (on  the  block  of  the  5th. stages) 
and  6th, SM  inside  on  the  front  wall  of  the  frame  of  the  lat 
s„ction)  stages  are  lubricated  at  least  semi-annuallv  (during 
compolsury  maintenance). 

The  following  parts  are  lubricated: 

Ilk,  the  tr'^ns  mis  Sion* 

1. )  the  pulleys  of  the  first  four  transmitter  stages; 

2. )  the  cables. 

Xh,  the  5th. stage  cable  transmissions 

1. )  the  bearing  of  the  larger  pulley  coupling  (on  the  condenser 

rotor  shaft  of  the  5th. stage); 

2. )  the  larger  and  the  smaller  pulleys. 

3. )  the  cable. 

Xn  the  6th.sta^e  cable  transmissions 

1. )  the  larger  and  the  smaller  pulleys. 

2. )  the  cable. 

To  be  able  to  perform  the  lubricating,  the  first  section  must 
be  removed  from  the  transmitter  rnck  and  the  lubricant  is  then 
applied  ’^Ith  a small  brush  to  the  listed  details. 

In  the  cable  transmission  block  lubricate  one  pulley  of  the 
l$t. stage  from  the  left  hand  side  of  the  block,  Vwhereas  lubri- 
cate the  second  pulleys  of  the  1st. stage,  the  pulleya  of  the 
Second  stage  and  t'^o  pulleys  of  the  3rd. stage  tnrough  the  cut- 
out for  the  quartz  crystals  in  th^  front  wail  of  tne  1st. section 
frame,  lubricate  one  pulley  of  the  ^th. stage  from  the  right  hand 
side  from  the  outside  and  the  second  pulley  ot  the  same  stage 
lubricate  from  the  m top  side  of  block.  S isiultar4eously 
lubricate  the  accessible  parts  of  the  cables. 
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iAj-Pa£tlal.  dlg-ag.3^.bly  and  lubrlcatlnn  nf  fh^ 

ing  (.1j»  r«»a.3iug  of  the  tower  th>»  lubricant  i?  spread 
on  ail  of  its  Sliding  parts.  Therefore  it  is  necessiry  to  see 

to  it  >.nat  no  individual  parts  should  rub  (slide)  on  dry  sur- 
faces. 

xhis  may  ne  watched  on  the  cuter  surfaces  of  the  movable 
section  in  such  cases  on  the  outer  surfaces  is  a wall  adhering 
ary  layer  of  oust  and  other  particles  from  the  air.  Therefore 
the  sliding  of  the  sections  is  at  first  very  stiff  and  the 
necessary  effort  on  tne  crank  of  the  wlncn  visibly  increases. 
This  becor.es  evident  on  the  rals.^.ng  cables,  since  their  ten- 
sion increases  and  may  at  first  lead  to  breaks  of  individual 
Strands  and  later  to  breaks  cf  ’^hole  cables. 

lo  insure  smooth  noiEial  work  with  the  telescopic  toi^ier^  it 
is  recommended  to  renew  the  lubricant  on  all  sliding  surfaces 
6Q  or  70  raisings  of  the  tower. 


fhe  old  lubricant 


i&  removed 


with  a cloth  dipped  in  gaso- 


line (petrol)  or  kerosene. 

The  fresh  lubricant  should  be  applied  only  to  x clean 
and  dry  surfaces. 

The  lubrication  and  partial  diaassembly  of  the  tower  is 
performed  in  the  following  way: 

1. /  lower  the  tower. 

2. /  Remove  the  tower  from  the  radio  van  or  fror  the  base  plate 

and  lay  it  on  wooden  supports.  Two  to  three  men  are  needed 
to  remove  the  tower. 

3. /  Remove  any  rust  all  outer  surface  of  the  tower. 

4. /  Unscrew  the  bolts  holding  th^-*  base  of  the  first  ( stationaryil 


section,  r«aiov«  t,h«  Vjase  and  renew  the  ludrlc-nt  of  the  pulley 


in  the  base  of  the  se 


ccnd  3*et:L 


U^-iaOV...  uh?  or  Ine  ci.ble  from  thf^  brrick?*t 

of  the  tlrst  section  of  th*  tower  by  turning  the  bolt  by  which 
this  eyiet  is  hsld  and  remove  the  bolt  from  th*  bracket. 

C.j  iasten  the  circular  holder  into  the  freed  cable  eylet 
-Qo  pi.1^  t..i  c iL-le  by  It  and  lift  the  s<>'Cortd  section  (movable 


one).  (When  doing  this  make  sure  that  the  axis  of  the  sections 
rem  jxa  in  on^  line),  Plac<*’  a support  under  the  s*cticrjf^  raised 
^ itb  the  second  s^-ction* 

/•)  Heraove  the  old  lubricant  ircci  the  surface  of  the  raised 
section,  from  the  cabl?*  surface  and  from  the  puter  surface  of 
the  stationary  s^^ction.  While  doins;  this  inspect  not  cfama- 
gtd  and  whether  the  number  of  strands  (of  ail  str&nds  of  the 
cable(. Then  apply  fre^^h  lubricant.  When  the  number  of  damaged 
strands  imu  exceeds  20^  of  the  total  nu!i;ber  of  strands  such 
a cable  must  he  replaced  by  a cable  from  the  spares. 

8.)  Unsefei*?  the*  belts  holding  the  cover  of  the  vinch,  remove 
the  cover  and  remove  the  old  librinant  from  ail  parts  of  the 
’yinch.  By  means  of  an  autc|iobile  grease  ....  lubricate  all 
lubricating  openings  on  the^  shafts  of  the  pulleys  of  the  Isf. 
and  2ndo  section  buckless  and  in  the  gear  transiaission  of  the 
winch.  Hemove  the  lubricant  which  flows  out  of  chs  winch  lu- 


brication openings.  Apply  fre 
winch. 


Lubricant  tc 


9.)  Slide  the  movable  sections  in  in'"  stationary  one  and 
simultaneously  keep  the  cubic  tensiont^d  at  alx  to  prevent 
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section 


^•-.5  rf^mov®  th®  bas*  anc;  renev  th^  lubricant  of  the  rull*y 
jTi  the  base  cf  th?^  second  section, 

S-.)  Risovs  the  .yiet  of  the  r.-.iein£  cable  from  the  bracket 

of  the  ilrst  section  of  the  tovier  by  turiing  the  bolt  by  which 
this  eyiet  Is  held  and  remove  the  tolt  from  the  brs^cket. 

6.)  rasten  the  circular  holder  into  the  freed  cable  eyiet 

«.rid  tn-  by  it  ^-irxd  lift  the  section  (ciovable 

ona).  (When  doing  this  make  sure  that  the  axis  of  thf^  sections 
remtxn  m one  line).  Place  a support  under  the  secticns  rfd^sed 


ith  the 


id  section. 


?•)  Hepaove  the  old  lubricant  from  the  surface  of  the  raised 
section,  from  the  cable  surface  and  from  the  putar  surface  of 
the  stationary  s*^ction.  While  doing  this  inspect  not  dama- 
ged and  whether  the  number  of  strands  (of  all  str&nds  of  the 
caLae(.Then  apply  fresh  lubricant . When  the  number  of  dricsaged 
strands  exceeds  20%  of  the  total  nuBiber  of  strands  such 
a cable  Kust  be  replaced  by  a cable  from  the  spares. 

8,)  Unscfeid?  the*  bolts  holding  the  cover  of  the  vinch,  remove 
the  cover  and  remove  the  old  libricant  from  all  parts  of  the 
vfinch.  By  means  of  an  autci|iobile  grease  ....  lubricate  all 
lubricating  openings  on  the  shafts  of  the  pulleys  of  the  Isf. 
and  2nd<.  section  'buckless  and  in  the  gear  tran^udssion  of  the 


Winch.  He  move  the  lubricant  which  out 


cao  winch  lu- 


brication openings.  Apply  fresh  lubricant  to  .ai  parts  of  the 

winch. 

9.)  Slide  the  fiiomable  sections  in  the  st  itiou^-ry  one  and 
simultaneously  keep  the  cable  tensioned  at  aij.  li.-i.es 


a ' - 1 : 
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twisting  or  catching  Inside  the  sections.  As  soon  as 
Inside  the  first  section  Is  properly  placed  (the 
should  be  on  the  pulley  in  the  base  of  the  second  sec- 
tion), place  the  base  of  the  first  section  In  its  place  and 

n It  -with  screws,  fasten  the  loop  of  the  winch  cable  to 
the  bracket  of  th-  firat  section. 

10. /  In  the  bracket  of  the  first  section  loosen  the  two 

•^ylets  of  the  3rd. section  cable  by  unscrew .Ing  the  nut  from  the 
bolt  on  Which  the  eylets  are  and  remove  the  bolt  from  the  bracket. 

11. /  Place  the  circular  holder  into  the  freed  eylet  of  the  3rd, 

section  cable  a.nd  by  pulling  th-  holder  withdraw  the  *.3rd. sec- 
tion (and  place  a support  under  the  sections  witSdrawn  together 
With  the  3rd , section ) . 

l£i,/  Remove  the  old  luferic^nt  from  the  surfaces  of  the  exten- 
ded section  and  cable  and  aisply  fresh  lubricant,  Inspeet  the  cable 
before  lubricating  It,  and  if  th-  nuraber  of  aa.T.ag-a  strands 
eroseede  20%  of  the  total  number^  of  ntrands,  r-place  the  cable 
by  ® n-w  one  from  the  apares,  .Apply  lubricant  to  the  lu« 

brlcating  openings  of  the  nulley?:  ^haft  in  the  br  ^cket  of  the 
section. 

13*/  Slide  the  ‘^rd .. section  (tng*®th-T-  vjith  the  5th.,  6th. , 

7th,,  8th.,  and  9th.)  back  into  the  fnd . eectlcn  ana  simult?=ineous- 
ly  keep  the  cable  te.n«icner.  Fasten  the  ?th.cet^icn  cable  in 
the  bracket  of  the  1-t  section. 


3*^,/  Successively  lubricate  th®  cth-r  ^®ntions  (the 

4tb.,  5th.,  6th.,  7th,,  8th.,  and  Oth.).  Th«  lubrication  proce- 
dure of  these  sections  is  the  same  as  vhen  lubricating  the  3rd.s 
section.  Keep  in  mind  that  the  eable«eylets  of  the  4th, section 
are  fastened  to  the  bracket  of  th-  2dd. section,  the  cable 
•yl^ts  of  th*  5th, section  to  th=^-  bracket  of  th-  3rQ. section 
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j.a„rfinlng  cablp  pylpts  of  thp  uppermost  9th. 
an  external  Inspection  of  the  tower  and  deterrdne 
wheter  It  Is  properly  assembled.  Remove  the  excessive  lubricant 
from  the  painted  parts  of  the  tiswer. 

^ * trial  set  up  of  the  lower  equipment  by  raising 

the  antena  to  th-full  -xtention  of  the  tower. 

If  excessive  effort  must  be  used  on  the  crank  of  the  winch 
■ r_ng  the  raj.sing  of  the  tower  with  the  antenna  equipment 
and  If  squeeklng  or  erackling,  etc.  occures,  it  Is  an  indication 
that  the  lubrlcafcton  was  not  properly  performed  and  that  the 
shortcdmaiingE  must  he  corrected. 

unit  when  it  is  OBera- 

„?JLJlI.g.h__or  low  ambient  tegiperaturea . 

The  proper  operation  of  the  radio  communication  unit  at  amb 
blent  temperatures  b;ilow_o2_C_  and  above  +4o“c  depends  on  a 
nunber  of  factors  which  strongly  Influence  tb-  service  readiness 
of  the  unit.  Carelpes  operitlon  at  high  ambient  temperature  may 
result  In  dangerous  overheating  of  the  individual  parts  of  the 
radio  communication  unit  whereas  during  operation  below  0*^C  mois- 
ture may  condensp/ln  the  fore  of  dew.  on  the  cold  surfaces  of 
the  eq,uipa:ent* 

In  both  the  resi.^tance  and  th'^  dielectric  strength 

Ox  the  insulation  of  th®  conductive  ^arts  of  the  radio  commu- 
nication unit  Is  reduced,  as  is?ell  as  the  mechanical  quality 
of  its  components. 

If  the  supplementary  rules  for  the  care  of  the  radio  commu- 
nication unit  und^r  extrera*  ambient  temperatures  are  not  adhered 
to,  the  listed  reasons  may  result  in  breakdowns  of  insulation, 
damage  and  errors  &n  the  function  of  the  radio  communication 
unit. 

When  radio  communication  unit  is  pressed  into  service  under 
such  eonditions,  fellow  the  instructions  li.stea  below  j- 
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teiDuf.r^.tups.s  ahnv^  *lun^r. 

u^port  the  cooling  or  the  ...  - 7 vacuus  tubes  ina  of 
-taj.  switching  relay  an<3  of  other  coaipoaenta,  perfor- 
med the  following  operatlooa  before  turning  th*  r.-.r. 

1. )  R-wove  the  front  door  of  the  transaitter . 

2. )  Remove  the  doors  that  cover  the  openings  in  the  slide  walia, 

of  the  transmitter  reck  and  short  circuit  the  door  inter- 
lock switches  on  these  walls  which  are  in  the  high  voltage 
control  circuits.  (3e  carefull  that  the  short  circuiting 


"rfires  do  not  tou< 


'iall'?  of"  tht*‘  rajsk), 


3.)  Remove  the  side  walls  from  the  frnsae  of  the  block  ..T  th- 
four 

^•)  th<»  filter's  In  the  a,ir  cooling  f’rystem  of  the 

e.  - '7,.  transmitter  vacuum  tubea  and  ??eleriium  coiuim  rec« 
tifier  BCP  - 6.,  When  th^  ail;  not  polluted  v,ith  duj^t 
temove  these  filters  from  the  transmitter  rack,  and  from 
the  BC?  - 6.,  rectifier  blocks. 

During  operation  of  the  r.e.u,  it  1.^  necegHari-: 

1.  To  clean  the  air  oil-filter?-’  t¥ice  as  often  ?-&  i.e, 

after  every  20  hours  of  service. 

2.  In  case  of  overheating  of  the  selenium  elements  of  the  26?. 

rectifier  in  the  BCP  « 6,.  rectifier  (tbir  overheating  1=* 
signalized  by  the  **  '*  C eve  rlie a ring  '^ ) allot 

lamr.  on  the  front  panel  of  the  BCP  « 6 rectifier  block  x h) 
and  if  it  is  nec^ss^ry  to  prolong  the  operarior.  of  tb-'^  r.c^iu, 
remove  the  air  oil  filter  from  the  BC?  - c rectifier  block, 

3.  In  case  of  frequente  operation  ox  the  cverload  relay  of  the 

1^35  i'v  rectifier  (this  operation  is  indicated  ty  the  

X V overloadingj**)  pilot  lamp 


, r:  radio  communication  unit. 
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the  front  psOiel  of  the  BCP  - 6 rectifier  block  1)  and  If  it 
i-eceasary  to  sontlna*  the  operation  cf  the  r.c.u.,  it  is 
uccesas-ry  to  switch  to  the  reduced  power  operation  (10  - 40S?). 

-Very  vieeic  Inspect  and  lubricate  the  ooEponents  in  r.c.u. 
Sections  and  blocks. 

5.)  IS  Charge  the  storage  batteries  only  when  th-  k ventila- 
tor of  the  BC  ..  - 1 charging  rectifier  Is  operating. 

icollng  of  the  trsnsrdtter,  start  the 

ventilator  in  tne  left  wall  of  t;-.>  rndlo  van,  uncover  the  win- 
dow in  the  rlgnt  hand  ride  wall  of  the  van  and  close  the  win- 
doi*  in  left  h^s^nd,  isid®*  '^fiall  ^>11  as  door* 

^1*.  Uperation  of  ihe  _r»c,u.  at  tec^sieraturfis  bel(?A*  Q^C> 

To  prevent  the  condensation  of  caoiature  on  th*=‘  r.c.u, 
ecjuipment  raises  the  teaipe rature  inside  the  riid5.o  v?.n  only  by 
the  heat  radiated  by  the  transmitter.  For  this  purpose  operate 
tne  transmitter  without  high  voltage  for  30  miautes  before 
comaaenclng  communication.  The  transmitti»-r  and  the  BC?  - 6., 
rectifier  aie  th^freby  dried  out  by  the  air  which  i'-?  circulated 
by  the  ventilators  (the  air  cooling  system)  which  are  located 


in  the  transmitter  ana  BCP  - 6..  rectifier  racks. 
The  use  of  the  electric  heater  and  the  heatir 


the  wood 


burning  stove  is  permitted  only  at  temperatures  above  O^C 
inside  the  radio  van.  During  intermissions  of  the  r.c.u. 
operation  the  temperature  inside  the  radio  van  must  be  maintai- 
ned at  least  at  ^ 10^'C  by  the  electric  heater  and/  or  the  wood 
burning  stoves. 

If  the  transmitter  is  o^eratiUK  . the  temperature  Inside 
the  radio  van  must  be  maintained  only  by  the  electric  heater, 


r.c.u,  = radio  communication  unit. 


.,.1  n < t r >1  c t 1 o n 

To  inm^T^  trouble*  Sf»rvic®'  of  tb^  v%61o  comisunication 

un5-~  .^ortaiii  oomi^ulsory  operations  must  be  regular- 

porforaiod  boaiJes  the  care  of  Its  equipment  and  auxiliaries. 
^ii^u.13 oo.;_ j^aint e n ■:i.nce  is  divided  into  monthly. 
ii -t e y ;« ^y.n .nu al , j eml-annu-u,  and  .rrinual  ones, 

.rsaln,  point e of  ine  coaipuleor^'  ^^^aint€?-nane*'  cparatlons 
are  th^  follcy^ings 

i/.  A check  of  the  ccmplet^-ase;  of  the  radio  communica- 
i ion  unit, 

2) .  M'^ehs.nical  inspection  of  the  radio  communication 
unit  sections, 

3) .  r\emo^?ei.i  of  the  discoi/ered  defects, 

V).  Bicctrical  test  of  xb^*  rddio  ccmGunica.tion  unit  ele- 


5) .  Gmalier  repairs, 

6) ,  Completion  of  technical  documentation , 

All  ^ork  perforaed  ouriug  the  re-pair  of  the  inniviciaai  elements 
or  I'e place of  cotsponan  cs  uh  \1'  i--i.li-cd  during  scrvj,ce  Ciust 
be  clearly  noted  l.n  radio  coiinDunic -scion  unxt  aog*'OOok, 
bhen  performing  the  compulsory  maintenance  operations  the 
radio  communicsiticni  must  oe  cc4.oufl -^.ged  and  me  v^ork  lii  tue 


radio  should  be  as  short  as  possible. 

The  eleiEents  must  be  transported  by  means  of  band.trucks,  elec- 
tric trucks,  etc. 

2,  ghegKIny^  the  eompletenes  of  the  radio  cammunlcatlon 
unit  eauisment- 

A tbooough  check  of  the  coapletenssa  of  radio  communication 
unit  equipment  is  imperative.  The  lose  of  Individual  components 
of  the  equipment  may  prevent  a quick  elimination  of  faults 
by  the  forces  of  the  attending  personal.  It  is  recommended 
to  simultweously  Pith  the  completeness  cheek  inspect  the  state 
of  the  equipment  as  far  as  quality  is  concerned.  Vacuum  tubes 
that  are  not  capable  of  service  replace  mlth  new  ones. 


Unit  elements. 

The  Bain  purpose  of  the  ajechanical  inspection  during  the 
compulsory  maintenance  are  the  folloiiing  s 

1) .  To  determine  the  causes  of  the  individual  faults 
i#hich  appeard  during  the  service  of  the  radio  communication 
unit  elements. 

2) .  To  determine  the  deterioration  of  awichanieal  connect 
tions  (screws,  rivats,  etc.)  of  the  various  oompinents  in  the 
eleiwnts,  determination  of  damaged  covers,  discovery  of  corr©» 
Sion,  incorrect  state  of  contacts,  damaged  pdt  plating,  damaged 
Shielding  and  insulation,  the  state  of  the  storage  batteries. 
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the  state  of  lubrication  of  the  mechanlstE  etc. 

3.)  To  check  the  service  readiness  of  the  telescopic 


tower. 


The  i^ehanical  inspection  must  be  performed  with  utmost 


not  permitted  to  smke  the  mechanical  inspection  if  the 
conductive  elements  ©f  the  radio  coHnaunlcation  unit  are  under 
pcswer.  Care  must  be  taken  during  the  inspection,  not  to  injure 
the  equipa^nt  (by  \mn61ng  the  conductors,  breaking  cables, 
interchange  of  elements  such  as  condensers,  resistors,  circuit 
loops,  induction  coils,  etc.if  Hy  dropping  or  impact. 

The  extent  of  the  mechanical  Inspection  is  given  by  the 
time  schedule  of  the  compulsory  maintenance  operations. 

12  ^ Elimination  of  mechanical  Befects. 

During  the  compulsory  mainten&e  it  is  permitted  to  remo- 
ve only  such  defects  which  are  determined  and  whose  s^thod  of 
removal  is  absolutely  clear  and  is  within  the  scope  of  the  per- 
sonel  performing  the  compulsory  maintenance  and  under  bhe  con- 
ditions that  it  is  possible  to  make  the  repairs  with  the  tools 
of  the  radio  communication  unit.  Otherwise  the  repair  should 
be  made  as  far  as  possible  in  a repair  shop,  since  an  unqua- 
lified repair  ma|f  put  the  radio  communication  unit  out  of  ^ 

service  for  a longer  period  of  time. 

The  main  operations  in  removing  mechanical  defects  ares 
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Tightening  and  locking  screw  connections. 

2,  Tightening  of  rivet* 

3.  Cleaning  or  washing  out  components  which  suffer  fro® 
corrosion  or  rusting. 

Fainting  of  bare  surfaces. 

5.  Bemoval  or  repair  of  insulation. 

6.  Adjustment  of  contact  springs. 

7.  Cleaning  and  washing  of  contacts  of  selector  switches, 
plugs  (terminal  boards),  cpnnectors  etc. 

8.  Hemoval  of  old  lubrication  and  application  of  fresh 
lubricant. 

9*  Beplacement  of  damaged  individual  components. 

10.  Blowing  out  with  clean  compressed  air. 

11.  Sewing  of  torn  tarpaulin. 

12.  Cleaning  of  the  converter  components  or  units  from  the 
spares  (selenium  columns,  relays,  chokes,  resistors, 
condensers,  vacuum  tubes,  telescopic  tower,  steel 
cables,  etc. 

l4.  Washing  of  air  oil  filters. 

The  great  variety  of  the  listed  operations  requires  that 
the  attending  personnel  have  a knowledge  of  using  th'**  respec- 
tive tools  (soldering  irons,  cleaners,  screwdrivers,  wrenches), 
since  incorrect  motions  and  inpact  may  cause  serious  damage 
that  is  difficult  to  repair,  or  may  cause  the  detuning  of  the 
radio  communication  unit.  Thetefore  the  repair  of  the  mecha- 
nical defects  must  be  performed  by  experienced  radio  mechanics. 
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?ff,.F3.^Gtrical  festinE  of _ the  radio  communication 
Unit  elements^ 

Th%  r^dio  eo®ffiUQicmti©n  uait  elmumts  are  tested  in  order 
to  determine  their  service  readiness  and  to  determine  whether 
all  elements  of  the  radio  communication  unit  correspond  to  the 
technical  specifications . 

This  tests  must  be  performed  in  a predetermined  sequence 
which  must  be  strictly  adhered  to»  starting  with  the  supply 
Sources  and  ending  with  the  remote  control  equipment* 

Baring  the  supply  source  test  the  value  and  stability 
(frequency  of  the  a.e.)  of  the  supply  voltage  must  be  tested 
both  When  loaded  and  when  unloaded. 

The  power  supplies  consist  of? 

the  .....15/8  power  plant,  the  type  BGP  - 6..  rectifier, 
the  type  BG. . - 2 rectifier,  the  type  BG/.*  1 rectifier, 
the  control  line  rectifier  (is  the  transmitter  rack), 
the  rectifier  in  the  distribution  cabinet,  the  storage 
batteries,  the  type  PY  «•  45  A converters,  and  the  type 
B...«»10«12  vibrator  converter  (in  the  remote  control 
unit). 

Then  test  the  illumination,  its  interlockingm  the  a:  ven- 
tilation and  the  heating. 

Next  test  the  function  of  the  control  system  in  the 
radio  van  (....*.  central  control  unit  and  other  sections)  and 
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-ignal  circuits,  the  function  of  the  transmitter,  receivers, 
antenna  equipments,  the  function  of  the  remote  control  of  the 
radio  communication  unit  from  the  B H Y remote  control  unit 
(over  the  B N Y remote  control  unit  to  radio  van  the  connec- 
ting line)  and  funaliy,  the  functioning  of  the  service  telephone 

communication. 

Chapter  13  of  this  manual  lists  a number  of  instructions  for 
the  procedures  and  methods  of  testing  the  vacuum  tube  filament 
circuits,  the  BCP  - 6..  rectifier,  the  high  frequency  and 
radio  frequency  section  of  the  transmitter. 

^hile  performing  the  testing  adhers  as  far  ms  possible  to 
these  instructions.  During  the  electric  tent  determine  the 
service  ability  of  all  instruments  and  \^orking  conditions  ©f 
the  individual  elements  of  the  radio  communication  unit. 

For  this  purpose  use  auxili«^ry  testing  instruments  (ABC- 5, 

U 312,  the  measuring  element,  the  field  strength  indicator). 

j^fore  using  these  instruments,  read  their  instruction 
manuale.  Should  any  discrepancies  or  faults  be  found  during 
the  electrical  test  of  any  radio  communication  unit  element, 
determine  their  causes. 

12  6.  Smaller  Be^airs  of  the  A^iaratus. 

Smaller  repairs,  during  the  compulsory  maintenance  are 
eermitted  only  vrben  the  causes  of  all  abnormalities  found  in 
the  function  of  any  of  the  radio  communication  unit  elements 
have  been  determined  and  ^hen  the  methode  for  their  removal 


is  obvious  ana  hen  all  possibilities  for  their  removal 
exist.  *fhe  smaller  repairs  must  x be  performed  in  the  pre- 
sence of  representatives  of  the  technical  services  command. 

**  7*  Filling  in  the  Technical  loi[  book.—, 

lacb  compulsory  maintenance  must  be  niritten  in  the  respec- 
tive columns  of  the  log  - book. 

2?..  8 . Monthly  Compulsory  maintenance , 

The  extent  of  the  montbly  compulsory  maintenance  ©peravious 
is  given  by  the  degree  of  the  use  of  the  radio  communication  unit 
in  the  preceeding  period  and  by  the  climatic  conditions 
under  which  pnit  is  operating. 

The  monthly  compulsory  maintenance  must  consists  ®fj 

1)  A sM  check  of  the  compleness  of  the  equipment. 

2)  A Mechanical  inspection. 

3)  The  removal  of  determined  defects. 

h)  Testing  of  the  service  readiness  of  the  radio  communi- 
cation  uoit  and  its  individual  elements. 

If  the  radio  communication  unit  has  been  operating  in  the 
past  Xt  month  at  least  4o  hours,  the  following  operations 
Bust  be  performed: 

1)  Blowing  out  Of  its  elements  with  compressed  airf 

2)  Reneval  of  the  wet  surface  of  the  air  oil  filters; 

3)  Check  of  the  contact  function  and  quality  of  lubri- 
cation of  all  contacts  of  connectors  and  selectorsswltches; 
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'+).  Check  of  the 


©f  the  ...*  - 7.. 


proper  function  of  the  contact  springs 


vacuum  tube  sockets  In  the  5th. and  6 th. 


Stage  blocks  of  the  transmitter? 

5)  e Check  'Whether  the  fuse  values  corres]^ond  to  the  values 
In  the  schematic  diagram? 

6) .  Check  all  illuminating  and  ^ilot  lamps  (bulbs)? 

7)  Check  function  ©f  the  illuminatiaa  Interlocking, 

^or  mechanical  inspection,  the  following  materials  are 
required:  eth^Q^aJ^hoi,  benzene . gasoline  (eetrol). 


iMtoaobile  oil,  dean  cloths 


201  and  vaseline. 


The  moist  layer  of  the  filters  in  the  transmitter  and  in 
the  blocks  1 and  2 or  the  BCP  •*  6 . * . rectifier  racks  is 
renewed  by  ■washing  the  filters  in  gasoline  or  kerosene  and 
dipping  the  clean  filters  in  m 20  - 30  Jl  solution  of  auto- 
mobile oil  in  gasoline. 

Wipe  the  surface  of  the  shields  of  the  5th.  and  6th, 

stage  blocks,  and  the  sockets  of  the  - 7.©  vacuum  tubes 
(componenets) 

and  other  components  which  conduct  high  frequency  currents 
with  a clean  cloth  wetted  with  first  grade  ethylalcohol  ot 
benzene , 

Rusted  components  or  their  parts  (contacts  of  selector, 
switches,  terminal  boards,  (plugs  connectors  etc.)  which 
conduct  d.c,  ©r  audio  frequency  current  are  wiped  with  a 
clean  cloth  dipped  in  benzene. 

All  contacts  of  the  selectro  switches  terminal  boards 
(plugs)  ans  connectors  are  after  cleaning  and  drying  lubri- 
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Fated  With  a thin  layer  of  non-freSzing  lubricant  ...-5^ 

®r  A 0 • 70  in  such  a way  that  the  lubricant  will  not  x cover 
the  insulation  between  the  contacts.  The  use  of  lubricants 
which  stiffen  at  - to""  C is  not  F^rmitted. 

Ifter  blowing  out  the  transmitter  ans  BCP  • 6..  rectifier, 
after  checking  the  state  of  the  contacts  and  after  removing 
the  Fostible  defects  make  a thorough  mechanical  inspection 
and  check  the  ©Ferating  readiness  of  all  radio  communication 
unit  elements  according  to  the  results  perform  the  repair 
©r  continue  using  the  radio  communication  unit. 

12  *»  9>  Quarter  annual  compulsory  maintenance. 

Besides  the  monthly  prescribed  operations  in  addition 
Ferform  the  following  operations  during  the  quarter  annual 
comF*^lsory  maintenance; 

1)  Check  the  regularly  and  extent  of  the  monthly  compul- 
s ©ry  main tenan ce . 

2)  Lubricate  the  sliding,  parts  of  the  electromechanical 

."(’’Time  delay")  automat. 

3)  Renew  the  lubricant  of  the  telescopic  tc^wer  parts. 

h)  Performs  an  electric  test. 

5)  Perform  the  small  repairs. 

Instructions  for  the  lubrication  of  the  sliding  parts  of 

the  electromechanical  ” "("time  delay”) 

automat  ana  for  the  renewal  of  the  telescopic  tower  lubricant 
were  given  above  in  chapter  11,  paragraph  11-7  sub.  2 and  5. 


All  basic  elsffisnts  of  the  raaio  ooimunieatlon  unit  must 
undergo  an  electrical  test. 

During  this  test  evaluate  the  performance  of  the  u various 
elements  with  the  instruments  built  into  these  elements. 

Use  the  portable  instruments  only  when  absolutely  neces- 


sary. 


Ig  10.  Semi 


The  semi  annual  compulsory  maintenance  includes  the 
full  range  of  the  quarterannual  maintenance  and  in  addition 
to  these  also  the  lubrication  of  the  sliding  parts  in  the 
automatic  turning  and  cable  transmission  blocks  and  of  the 
5th.  and  6th.  stage  cable  transmissions, 

Lubricatihg  instructions  mere  given  above  in  chapter  11 
paragraph  11  - 7 sub.  3 and  4. 

The  electrical  test  of  all  of  the  radio  communication 
unit  elesients  must  be  thoroughly  performed  using  all  means 
available  for  this  test . Before  checking  the  operating  con- 
dition of  the  radio  communication  unit  test  the  accuracy  of 
the  meters  on  the  individual  panels  of  the  elements  with  the 
portable  meter. 

12  - 11.  Annual  Compulsory  Maintenance. 

Belidei  the  semiannual  compulsory  maintenance  the  annual 
one  includes  in  addition  the  following: 

1)  Renewal  of  the  radio  van  and!  the  trailer  surface  finish 
(the  body,  the  driver’s  cab  and  the  motor). 


2).  Review  of  the  use  of  the  radio  coamunicatlon  unit 
during  the  past  year  and  detersilnatlon  of  the  date  when  the 
radio  coramunlcatlon  unit  will  be  turned  over  to  the  main  repair 
shops  for  overheating. 

CHA  P T S R 11. 


MaIH  >TP7.H0D3  OF  DKTjS&nyiKG  DPFBCTc  OF  TIIB  F.AIiin  wnMWrmiCATIQN 
U'^T  AliD  'ZnSm  REKOVAL  . 

In  addition  to  the  meters  built  Into  the  equipment  the 
radio  communication  unit  is  equipped  with  the  following  spe- 
cial measuring  Instruments 

The  teat  ( fT  - 1 ) or  the  a.mEar«-vol.t-«eter  ABO-?, 

voltampermeter 11  . field  strength  meter,  and  the  mea- 

suring InstruBient  for  the  PC  • 3M  receivers.  With  these 
instrument  and  with  the  necessary  knowledge  about  the  radio 
eoamunioation  unit  it  Is  possible  to  determine  any  defects 
of  the  radio  communication  unit. 

For  locating  the  defects  a knowledge  of  the  Interaction 
©f  the  radio  communication  unit  elements  is  necessary.  Then 
it  is  simple  to  determine  which  element  is  not  operating  cor- 
rectly and  the  defect  can  be  determined  by  referlng  to  the 
schematic  diagram.  The  first  phase  of  trouble -shooting  is 
a continuity  cheek  of  the  respective  fuses  aM  of  the  vacuum 
tube  filaments • 

- 1.  Vacuum  tube  filament  clrejjlt  test. 

When  the  radio  communication  unit  Is  powered  from  an  a.c. 
power  line,  start  by  testing  the  voltages  of  all  g phases  by 
means  of  the  selector  switch  and  the  voltmeter  on  the  BCP  - 6 
rectifier  block  //  5 panel. 
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ben  the  voltage  of  all  3 phases  is  checked,  press  the 

— , .”/'*radio  coKffiunicatlon  unit"/  "BK. . ."/"on”/ 

push  button  on  the  central  control  unit  panel  and  test  the  value 
of  the  filassent  voltages  of  all  transmitter  vacuum  tubes. 

To  do  this  connect  the  ...  312  instrument  successively  to  the 
3 pairs  of  jacks  on  the  filament  transformer  block,  having  first 
set  the  Instrument  selector  switch  to  the  ” "/"a.c."/  posi- 

tion, and  then  to  the  desired  voltage  scale. If  the  block, Is 
kaxtKi:  in  good  order,  the  voltage  should  be  13  to  13,5  volts. 

In  case  that  the  voltage  of  any  pair  of  jacks  is  lower,  or 
higher,  or  that  there  Is  no  voltage  at  all,  look  for  the 
trouble  In  the  filament  transformer  block.  Remove  the  block  and 
test  It  vith  the  Tf-1  ins tru®ent/md justed  to  operate  as  a 
oh®. meter/,  according  to  the  main  schematic  diagram. 

4 lowered  voltage  in  the  filament  transformer  block  is 
caused  by  a breakdown  of  the  stabilizing  condensers.  To  deter- 
mine Which  condenser  winding  and  also  disconnect  their  common 
leads,  and  only  then  test  the  condenser.  The  condenser  which 
shews  short  circuit  when  checked  with  the  ©hm.^ter  is  the 
faulty  one.  The  broken  down  condenser  must  be  replaced  by 
a new  one  from  the  spares. 

An  increased  voltage  of  th^  filament  transformer  block 
is  caused  by  an  open  circuited  stabilizing  choke;  the  test 
is  performed  by  mms  of  the  ff-1  instrument  whose  leads 
are  connected  to  the  winding  of  the  choke,  and  if  the  meter 
indicates  an  infinite  resistance,  it  will  be  a proof  of  a 
faulty  choke. 

If  on  one  pair  of  the  jacks  is  no  voltage  at  all,  it  is 
circuit  of  the  filament  transfori^r  primary 


caused  by  an  ©pen 
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Fro»  the  scheBatic  diagram  It  is  evident  that  the  600  V. 
and  1,350  V teetifiers  cannot  be  connected  if  the  300  V bias 
rectifier  (the  30C  v rectifier)  is  daHiaged  and  therefore,  vhen 
the  test  indicates  that  there  are  no  high  voltages, look  for 
the  trouble  first  of  all  In  the  block  43.  Remove  this  block 
and  test  It  with  the  obB!/®eter. 

Fro®  experience  the  oost  frequent  trouble  in  the  rectifier 
is  a breakdwon  of  their  filter  condensers.  With  this  in  viev 
begin  the  check  of  the  rectifier. 

When  it  is  determined  that  the  filter  condensers  are  in 
order,  test  the  transformer  and  filter  choke  i^indings. 

After  making  sure  that  all  components  ape  check 

whether  the  a.c.  cosies  to  the  transformer,  i*e,  whether  the 
contactors  302  for  switching  of  the  high  voltage  functions. 

To  do  this  it  is  possible  to  apply  26  volts  from  the  storage 
batteries  to  the  contacts  89  and  505  of  the  pulled  out  blocks 
When  the  winding  of  the  contactor  magnet  coil  is  in  order, 
its  armature  will  close.  If  the  armature  does  n§t  close  how- 
ever, the  contactor  coil  Is  open  circuited  and  must  be  replaced. 

With  a functioning  contactor  check  the  contacts  with  an 
ohm. filter.  In  case  they  do  not  close  (make  contact),  remove 
the  armature  from  the  contactor  and  clean  the  burned  contact 
with  a kbife. 

After  making  sure  that  the  26  ?.  4 300  ¥.  and  300  ¥.rec- 
tlflers  function  properly,  proceed  to  check  the  600  ¥ and 
1,350  V.  rectifiers. 

411  the  tests  are  perforiEed  in  the  same  manner  as  in  the 
case  of  the  300  V.  rectifier  with  the  exeption  of  the  control 

circuit. 
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When  testing  the  control  circuit  connect  one  lead  of  the  ohV 
ffleter  to  the  negative  end  of  the  Mas  block  3 and  the 
other  lead  to  the  cahssla.  A resistance  of  k5  ooo  ©hsis  should 
be  obtained,  vhlcb  includes  the  resistance  of  the  grid  relay 
over  whose  contact  the  control  circuit  of  the  contacter/which 
is  closed,  and  which  also  energized  the  600  V.  and  1,350  V is 
closed,  and  which  also  Includes  the  series  resistance  of  the 
relay.  After  making  sure  that  this  circuit  Is  in  order,  check 
the  contacts  of  the  grid  relay;  if  this  circuit  Is  faulty,  re- 
place the  grid  relay  if  its  coll  is  open  circuit  and  or  pi  re- 
place the  resistor  in  cade  it  should  be,  for  some  reason, 
burned  out. 

After  checking  the  soundness  of  the  relay  circuit  follow 
the  26  V. circuit  further.  First  check  the  contact  set  of/the 
1,35  KV  overload  relay,  which  is  located  in  the  block  / 1/ , 
and  then  also  check  the  contact  set  of  the  60©  V overload  re- 
lay, which  is  located  in  the  block  4 The  two  " 

("high  voltage'*)  pilot  lamps  on  block  3 are  used  for  signalizing 
the  soundness  of  the  contactor  control  circuit  of  these  recti- 
fiers. in  case  the  " .."("high  voltage")  pilot 

lamp  lights  but  there  is  no  voltage,  check  the  contactor  coll 
With  the  obm/meter;  if  the  coil  is  sound,  check  the  contactor 
contacts  and  if  necessary,  clean  them. 
i:»  - 3.  Transmitter  high 

After  checking  all  rectifiers  which  comprise  the  DC?  - 6 


rectifier,  pass  on  to  th 


le  test  of  the  transmitter  high  fre- 


quency section.  Set  the  sec 


tion  switch  knobs  on  the  central 


j.  - , i' 
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winding  or  of  the  leads,  vfhich  is  easily  determined  by  the 
ohE/iGeter. 

After  testing  the  filaaent  transformer  block  and  if  it 
is  in  good  condition,  proceed  to  check  the  BGP-6...  rectifier. 

This  rectifier  is  the  source  of  all  anode  voltages, 
a Source  of  the  grid  bias  ahd  a source  of  26  volts  for  leading 
the  Bsagnet  colls  of  all  contactors,  the  transmitter  automatic 
tuning  device,  the  microphone  circuit  and  the  pilot  lamps. 
13-3.  BCP  - 6 ..  rectifier  test. 

In  order  that  possible  faults  in  the  transmitter  circuits 
will  not  influence  the  test,  disconnect  the  conductors  37, 

50,  51j  48  and  49  from  the  transmitter  and  connect  the  conduc- 
tor 4l  to  the  chassis.  Test  the  rectifier  with  the  ...312  in- 
strument, switched  to  the  proper  scale,  and  connect  its  leads 
to  the  respective  jacks  of  the  control  terminal  board  on  the 
front  panel  of  block  4. 

Bear  Ih  mind  that  only  the  full  voltage  of  the  26  V,  3©0 
V.  and  - 300  V rectifiers  is  brought  out  to  this  terminal 
board)  whereas  Jhe  potentials  of  the  6OO  V and  1,350  V. recti- 
fiers are  brought  out  to  the  terminal  board  reduced  to  one 
half  and  one  1/5  th .respectively,  l.e.  from  the  first  recti- 
fier 300  V.  are  brought  out  and  from  the  other  one  270  V. 
are  brought  out. 

After  testing  the  voltages  on  the  jacks  of  the  control 
terminal  board  and  block  / 4 and  the  defective  rectifier  is 
located,  remove  it  from  the  rack  and  remove  the  fault  by  means 
if  the  schematic  diagram  the  BCP  - 6 rectifier. 
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on  th«*  wentral  control 

l/.  The  " 

to  the  ” H ^ 

2j  The 

tor  .«’witch  to  the 

3./  Th-* 


jianel,  as  necessary,  to  either  ; 

— _^*(”control  units*’)  selector  switch 
•’central  control  unit**)  poaition. 

,”(’*roi!ls  of  cofgMunication**)  selec- 

(**sl?^lex**)  position. 

^^C^po^^er*’)  toggle  switch  to  the  255?^  po- 


sition. 


Connect  the  aisconnectel  conductors  37,  50,  51,  48  and  49 
to  the  BCP  - 6.,  rectifier  and  disconnect  the  conductor  4l 
froB^  th»  chassis.  Then  turn  on  the  radio  communication  unit 

(transmitter)  by  setting  the  **  (’’high  voltage”) 

toggle  switch  on  the  first  transmitter  section  to  the  ” ”) 

("on**)  position  and  by  pressing  the  *’  ”) 

^ (’’on”)  push  button.  After  two  minutes  elapse 

(the  time  r^^qulred  for  the  functions  of  the  ” _ ” 

’’(’’time  delay”)  automat,  one  may  proceed  to  the 

high  freequency  section  test. 

First  of  all  It  is  necessary  to  make  sure  that  all  the 
voltages  from  the  BCP  - 6 rectlfi**r  reach  the  traljsmitter 
rack.  For  this  pun^ose  test  the  voltage  of  the  jacks 
If  ”( ’’voltage  control”)  of  the  first  sec- 

tion with  the  ...312  vol tampers -me ter. 

As  long  as  the  transmitter  is  not  tuned  (the_j[uartz_ 
are  nnt  In  their  .lacks^  the  voltage  should  hav«  the 
follc^nng  values  (under  the  condition  thst  the  output  of  the 
BCP  - 6 rectifier  autotransformer  is  220  V). 


270  ••  320  V on  the 
ge  anoae**)  jacks. 

280  - 3 Vo  V on  the  

3rd.  St  age  anode*’)  jacks, 

V20  ^ 570  V on  the  ’’ 

ge  anode  jacks). 

30  - 70  ¥ on  the  *’ 

bias’*)  jacks . 

50  - 120  ¥ on  the  ’* 

bias-*)  jacks. 


*’  (Ist.sta- 


J’(2nd .and 


J*(Vth.  sta- 


J*(  5th. stage 


J*(6th  .stage 


In  case  that  these  voltages  are  not  measured  as  listed 


above  (but  the  ** 


J^(”high  voltage'*)  toggle 


siifitch  on  the  first  stage  is  on)  the  interlocking  circuit « 
in  the  transmitter  rack  mutt  be  disconnected  by  connecting 
tkJa  the  terminal  4l  on  the  transmitter  rack  terminal  boari 
.*•901  t©  the  chassis. 

If  in  this  case  the  voltage  appears,  disconnect  the 

terminal  Vl  from  the  chassis,  set  the 

(’’high  voltage”)  toggle  s'^itch  on  the  transmitter  section 

to  the  ” ” (”off”)  position  and  check  the  circuit 

^ith  the  aid  of  the  schematic  diagram  fig. 13-1  mo  the  ohm. 
me  ter. 

Tbe  Bjost  lik-»sly  reason  for  tb--  interrupted  interlocking 
circuit  are  damaged  contact  springs  of  the  s'^ltch  901 
air  cooling  Interlocking  vihieh  is  In  the  high  voltage  control 
circuit  and  Is  located  outside  the  ...  . 7.  vaeu.Wi  tulce  coo- 
ling  sjisteffl  air  duet. 

4fter  having  found  the  door  ;r*-ltch  contacts  in  order, 
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and  remove  the  second  section  from  the  rack.  Then  start  the 
ventilator  and  turn  on  the  filament  voltage  by  short-cir- 
cuiting the  contacts  43  and  52  of  the  connecting  terminal 
board* ••  405  li^ith  a piece  of  ’wire* 

fhen  check  th<*  condition  of  the  contacts  between  the  inter- 
locking ccntact  springs  of  the  ventiiator  s^^ritch  *•  901  with 
a tester  or  with  the  ohm* me ter* 

tube 

If  the  - 76  vacuuai/air  cooling  system  functions 

properly  and  the  air  oil  filter  In  the  opening  ©f  the  right 
hand  wall  of  the  transmitter  rack  is  not  clogged ^ but  there 
is  no  contact  between  the  springs  of  the  ventilator  inter- 
locking switch  then  these  springs  must  first  be  adjusted* 

The  adjustment  is  made  by  shifting  the  spring  holder  In  the 
relation  to  the  flap  within  the  cut-out  for  the  fastening  screw* 
In  extreme  cases  it  is  allowed  to  bend  the  contact  springs. 

When  6051  of  the  filter  is  covered  with  a sheet  of  cloth  or 
paper,  etc.  This  is  very  important  in  case  of  clogging  of 
the  filter  to  present  the  overheating  of  the  transmitter  va- 
vcuum  tubes. 

After  locating  and  removing  all  faults  in  the  interlocking 
circuit,  the  contacts  43  and  52  ^ust  be  disconnected  ahd  the 
2nd  .section  must  be  met  Into  the  transmitters  rack  and  the 
screws  swnich  hold  it  in  the  rack  mmt  be  screwed  in  befo- 
re turning  on  the  transmitter* 

In  case  that  the  transmitter  Is  improperly  tread  er  as 

a result  of  the  electromechanical  « ” 

(**tlme  delay**)  automat  (premature  turning  cn  cf  th^  high 
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1.  Whethf*r  the  spring  contacts  seat  on  the  shaft  ©f  the  gear 
2*  the  spring  return  action  of  the  gear  of  the  relay  arisa- 
ture; 

3.  Whether  the  retusn  isotion  spring  is  fastened  to  the  arma-* 
tur  of  the  relay. 

4.  the  condition  of  the  cam  on  the  holder  ¥hlch  ©pens  the 
auxilliary  (normaly  closed)  contacts  of  the  time  delay  auto- 
mat which  are  connected  is  the  coil  supply  circuit  ©f  this 
relay  and  in  the  tube  filament  contactor  coil  -)301  control 
circuit. 

In  case  that  the  voltage  on  the  jack  with  the  inscription 

» ”( 5th. stage  bias”)  and  ” __** 

6 th.  \ 

^”stage  bias”)  is  considerably  higher  than  250-300  ¥.  and  when 

the  ” ... (”mode  of  communication”)  selector  switch 

on  the  central  center  panel  .......  is  in  the  ”C”  (Simplex) 

position,  it  means  that  there  is  some  fault  in  the  bSjas  vol«* 
tage  divider  (in  its  lower  part)  or  that  the  contact  in  the 
lower  contact  set  of  the  -)102  relay  (in  the  reception-trans- 
mission relay  block)  does  not  close  or  finally,  that  the  re- 
lay c©il  is  open  circuited,  fhe  last  listed  fault  may  be  easi- 
ly determined  1:^  switching  the  ^ _”(f8iode 

@f  coi^unieation  selector  switch  on  the  central  control  panel 
from  the  ”G”  (Simplex)  position  to  the 

(semi<-duplex)  position  and  back  again  (simultaneously  pressing 
the  ”( radio  communication  unit” (on)  push  button. 

In  the  ”C”(?3impie3c)  position  the  relay  «)  lf2  should  close. 
When  it  has  been  determined  that  the  relay  coil  is  in  order, 
ciat  the  ” ” (high  voltage)  toggle  switch 


sat  the  ” 

on  the  first  section  to  the 


"(off)  position 


and  connect  one  ohm. mete#  lead  to  the  upper  lead  of  the  5000 
ohm.  resistor  in  the  bias  voltage  divider 5 vhereas  the  other  ohm. 
G^ter  lead  connect  to  the  chassis.  Then,  after  sii^ itching  the 


'(**mode  of  communication**)  selector  switch 


from  the  »»_ **(«semi-duplex«)  position  to  the  «C*» 

( **simplex**)  position,  determine  whether  the  5000  ohm. resistor  is 
being  shortcircuited.  If  this  is  not  the  case,  it  t!mans  that 
the  lower  contact  set  of  the  -)102  relay  is  bad.  In  such  a case 
it  is  necesary  to  remove  the  reception-transmission  relay  and  repair 
the  contact  set  of  the  ^)102  relay. 

The  correct  function  of  the  whole  bias  voltage  divider  is 
easily  checked  by  connecting  one  ohm. meter  lead  to  the  terminal 
51  of  the  transmitting  rack  terminal  board  901  and  the  other 
ohm. meter  lead  to  the  chassis.  The  resistance  in  this  case  should 
be  750  ohms.  In  case  of  an  open  circuit,  it  is  necessary  to  succes- 
sively test  all  resistors  of  the  voltage  divider  and  to  replace  the 
X bad  ones. 

Them  proceed  to  test  the  crystal  oscillator  doubler,. 

(the  lst.3tage). 

In  case  that  with  ajiy  one  of  the  communication  channel  the 
1st .stage  Is  not  tuned,  it  is  first  of  all  necessary  to  check  the 
positions  of  the  selector  switches  on  the  central  control  panel 
and  try  to  tune  this  stage  ylftiith  the  same  crystal  into  the 
respective  Jacks;  if  the  1st. stage  operation  will  be  normal,  it  m 
means  that  the  crystal  connecting  relay  is  damaged. 


The  defect  in  the  relay  operation  may  be  caused  by  an  open 
circuited  relay  coil,  or  its  supply  circuit,  by  an  open  circuit 
in  the  crystal  circuit  (In  the  grid  control  circuit  of  the  1st* 
stage)  or  because  the  contacts  of  the  relay  do  not  make  good 
contact. 

If  the  relay  coil  is  open  circuited , or  if  the  supply 
circuit  is  open  circuited,  the  relay  armature  i!»ill  not  close 
when  the  respective  channel  switch  is  closed.  This  may  be  dieter- 
mined  by  an  opening  the  upper  door  on  the  left  hand  side  wall 
from  the  frame  of  the  block  of  the  first  four  str=^es. 

When  it  is  determined  that  the  relay  does  not  work,  it  is  necessary, 
after  shutting  down  the  radio  communicator  unit  to  remove  the 
first  section  frors  the  rack,  check  the  soldering  and  then  test 
the  relay  coil  with  the  ohm. filter.  The  relay  is  in  order  if  the 
resistance  treasured  with  the  ohm. meter  is  about  150  ohms.  When  the 
relay  coil  is  open  circuited,  it  must  be  replaced  by  a new  one. 

Thon  check  themotion  of  the  relay  armature  by  lightly  pressing 
on  it  (on  the  armatureH.  In  cases  when  th^  armature  binds  and 
when,  on  the  basis  of  all  determined  signs,  the  cause  of  this 

defect  cannot  be  located  ^^^’’^*!.^^^aced*^^*'a**neW°one  f 

^ It  IS  touoa  that  th.  ralay  coll  1»  lo  order,  ,«U  the 

first  section  cnt  of  toe  raolt  and  connect  tne  oM.^ter  to  the 
crystal  lacks  belooglns  to  the  crystal  ahloh  doe.  not  function 

and  hy  setting  the  ” *''**'' 

,.ltoh  to  the  " ” «»>"> 

co^nnlcatlon  unit  on.  the  oh..»ter  snould  then  Indicate  a 
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resistance  of  al)out  51000  ohms.  When  hc^ever  the  resistance  vlll 
be  infinite,  it  nili  i^an  that  the  control  grid  circuit  is  open 
circuited . 

In  that  case,  to  eliminate  possible  faults  in  the  relaji 
contact  set,  connect  one  ohm, meter  load  to  the  5th .contact  of 
the  crystal  oscillator  doubler,  tube  socket  and  connect  the 
other  to  the  chassis?  the  resistance  should  be  51000  ohms. 
Ho'^fever,  if  an  open  circuit  is  found  the  ohm.meter,  either 

the  joke  coil  L 161  or  the  resistor  F 102  must  be  replaced,  de- 
pending on  ^hich  of  the  tiic  is  damaged. 

When  it  is  found  that  the  control  grid  circuit  is  In  order 
check  the  condition  of  the  contacts  in  th®  relay  contact  set  to 
see  %‘hether  the  movable  and  upper  station  by  contacts  ^hen  the 
relay  is  nergized. 

If  these  contacts  are  not  short  circuited  it  ^ill  be  a 
proaf  of  bad  conductivity  between  them. 

The  coi^uctivity  between  the  contact  may  be  bad  for  the 
following  reasons: 

1) .  corrosion  of  the  contact  surface; 

2) ,  deformation  of  the  stationary  contact  supports; 

3) .  lock  of  free  armature  nation  -the  armature  binds. 

Corroded  relay  contact  surfaces  must  be  washed  with  a 
clean  rag  dipped  in  first  grade  clean  alcohol  or  non-corrosive 
benzie.  If  traces  cf  burning  remain  on  the  contacts  after  their 
washing  they  must  be  removed  with  a thin  steel  scrathcer. 

If  with  the  armature  closed,  th*  contacts  do  not  touch, 
carefully  bead  the  stationary  contact  to  a position  in  which 
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sufficli»nt  contact  vith  the  movable  contact  will  be  estabillshed . 

Next  check  the  proiier  function  of  the  anode  cathode  and 
screen  grid  circuits. 

When  chefeking  the  correct  function  of  the  anode  circuit  touch 
the  conductor  ^50  ^ith  one  ohm. meter  lead  and  ^ith  the  other 
lead  the  3rd. contact  of  the  crystal  oscillator  doubler  vacuum 
; tube  socket.  Thi^/^^esistance  i^lth  the  circuit  in  order)  irfill  be  equal 
i to  6 kilom'»ter.(kilotohffis)  In  case  that  the  circuit  is  open,  it  is 
necessary  to  test  the  circuit  from  th»  knife  contact  7 of  the  ter- 
j minal  board  .........  of  the  first  four  stages  block  to  the  3rd. 

^ contact  of  the  crystal  oscillator-doubler  vacuum  tube  socket  (the 
resistance  should  be  6 kilo-ohms).  If  the  latter  circuit  is  open, 
it  is  necessary  to  connect  the  resistace#  H 1^5  and  H 1^5-1* 

When  testing  the  screen  grid  circuit  connect  one  ohm. meter 
lead  to  the  3rd. and  the  other  lead  to  the  4th. contact  of  the 
1st. stage  vacuum  tube  socket.  With  the  circuit  in  order  the  ohm.me- 
ter  will  read  62  kilo-ohms.  The  screen  grid  supply  circuit  may 
also  be  tested  by  abother  method,  namely  Isy  connecting  one  lead 
of  the  ohm.meter  to  the  4th. prong  of  the  tube  socket,  whereas 
the  other  lead  to  the  knife  contact  7 of  the  block  of  the  1st. four 
stages  terminal  board  ..402-1.  With  the  circuit  in  order  in  order 
the  ohm/meter  will  indicate  56  kielo-ohms. 

The  cathode  circuit  may  be  tested  only  when  the  reception 
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reception  transmission  relay  is  energised.  Therefore  the 

(**mode  of  communication'’)  selector  sirfitch  must 

be  in  the  ”C”  (’’simplex")  position,  of  in  the  " (duplex") 

position  and  the  push  button  for  connecting  the  r.c.u.  must  be 
pressed,  since  the  cathode  circuit  of  the  crystal  oscillator- 
doubler  is  connected  to  the  chassis  across  the  contact  of  this 
relay.  To  check  this  circuit  connect  one  lead  of  the  ohm. meter 
to  the  8 th .prong  of  the  crystal  oscillator-doubler  vacuum  tube 
socket  and  connect  the  other  lead  to  th^  skmx  chassis.  In  this 
case  the  resistance  should  be  equal  to  2 to  2 5 kilo-ohms, 
if  the  ohm.m*^ter  indicates  an  open  circuit  check  the  choke  coil  L 
101  - 1 the  resistor  H l6l  and  the  functioning  of  the  contact  in 
the  lower  contact  set  of  the  relay  «)  102|  this  may  be  done  with  o 
one  ohm. meter  and  with  the  othej?  lead  connected  to  the 

chassis.  The  reception-transmission  relay  is  then  switched  to 

reception  by  gvitching  the  " " ("mod*  of  commuoi  - 

fcatlon")  selector  switch  on  the  central  control  panel  fro®  the  "C* 
(Simplex")  position  to  the  ("semleduplex")  posi- 

tion and  back  again;  in  the  "C"  gsimplex)  position  the  ohm.meter 

should  indicate  an  short  circuit,  whereas  in  the  ” 

(Serni;duplex)  position  it  should  indicate  an  open  circuit. 

Next  proceed  to  the  test  of  the^jrst  trippler  (2nd, .stage 
since  a defect  In  itsaanode  circuit  (open  circuit)  prevents  the 

tuning  of  the  1st. stage,  as  this  stage  is  tuned  according  to 

anode  current  of  « , 4. 

the  the  2nd.etag^. 

When  testing  the  anode  screen  grid  circuits  of  the 
r.c.u.=  radio  communication  unit. 


r.,  ... 
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recftptlon  transmission  relay  Is  energized.  Therefore  the 
” **  ("mode  of  communication")  selector  switch  must 

be  in  the  "C"  ("simplex")  position,  of  in  the  " (duplex") 

position  and  the  push  button  for  connecting  the  r.e.u.  must  be 
pressed,  since  the  cathode  circuit  of  the  crystal  oscillator- 
doubler  is  connected  to  the  chassis  across  the  contact  of  this 
relay.  To  check  this  circuit  connect  one  lead  of  the  ohm, me ter 
to  the  8 th. prong  of  the  crystal  oscillator-doubler  vacuum  tube 
socket  and  connect  the  other  lead  to  the  aksix  chassis.  In  this 
case  the  resistance  should  be  equal  to  2 to  2 5 kilo-ohms, 
if  the  ohm. meter  indicates  an  open  circuit  check  the  choke  coil  L 
101  - 1 the  resistor  R I61  and  the  functioning  of  the  contact  in 
the  lower  contact  set  of  the  relay  -)  102;  this  may  be  done  with  o 
one  ohm. me  ter  and  with  the  otheij-  lead  connected  to  the 

chassis.  The  reception-transmission  relay  is  then  switched  to 

reception  by  switching  the  " ("mode  of  communi 

tatlon")  selector  switch  on  the  central  control  panel  from  the  "C" 
(Simplex")  position  to  the  " ("semieduplex")  posi- 

tion and  back  again;  in  the  "G"  {simplex)  position  the  ohm.meter 

should  indicate  an  short  circuit,  whereas  in  the  ^ " 

(Seml;duplex)  position  it  should  indicate  an  open  circuit. 

Next  proceed  to  the  test  of  th^iret  trip^ler  (2nd. stage 
since  a defect  in  Itseanode  circuit  (open  circuit)  prevents  the 

tuning  of  the  1st. stage,  as  this  stage  is  tuned  according  to 

anode  current  of  ^ ^ * 

the  tetocxtagaqpcanxx  the  2na.??tage. 

When  testing  the  anode  screen  grid  circuits  of  the 


.c.u.=  radio  communication  unit, 
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2nd.st^g®  vacuum  tubes  it  is  necessary. 

1) .  Connect  one  ohm*meter  lead  to  the  8th. vacuum  tube  socket 
contact  of  the  2nd. stage  and  the  other  lead  connect  to  the  chas- 
sis in  this  case  the  resistance  should  be  2 kilo-ohms.  In  case 
of  an  open  circuit  replace  the  resistors  R 109  in  the  cathode 
circuit  of  the  2nd. stage  vacuum  tube. 

2) .  Connect  ohm. meter  lead  to  the  -vacuum  tube  soteket  contact 
of  the  terminal  board  102-1  of  the  1st. four  stages  block. 

The  resistance  should  be  equal  to  6 2 ohm. 

3) .  Connect  of  the  2nd. stage  and  the  other  lead  to  the  3nd. con- 
tact of  the  same  vacuum  tube  socket.  In  this  case  the  resistance 
should  be  21000  ohms.  Thus  a check  is  made  as  to  vihetber  the 
high  voltage  reaches  the  2nd. stage  vacuum  tube  screen  grid. 

It  must  be  realized  that  the  2nd. stage  vacuum  tube  has  in  ad- 
dition to  the  self  bias,  a fixed  bias  from  the  bias  voltage  divi- 
der (the  fixed  bias  is  also  applied  to  the  vacuum  tubes  of  the 
folloi^ing  high  frequency  section  stages  as  viell  as  to  the  audio 
stagea)  and  ^hen  the  contact  set  is  aamaged,  the  second  stage 
'Will  be  blocked  and  as  a result  of  this  the  first  stage  cannot 
be  turned.  To  be  able  to  cehck  the  functioning  of  this  circuit, 
one  lead  of  the  ohm. meter  must  be  connected  to  the  5th. contact  of 
the  second  stage  vacuus  tube  socket  and  the  other  lead  to  the 
chassis.  In  such  a case  the  entire  second  stage  vacuum  tube 
grid  circuit,  consisting  of  the  resistor  R 108  (lOOkohm)  a part 
of  the^vlltage  divider  resistors  and  the  lower  contact  of  the 


V.  
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relay  102,  is  tested  and  the  resistance  should  be eqaal  to  100 
kilo-ohms. 

After  the  circuits  of  the  1st. and  2nd. stages  of  the  high 

frequency  section  have  veen  checked  and  the  

(”lst.,  2nd.,  3rd.,  and  4th.  stage  tuning**)  meter  101  needle  does 

not  defleet  isihen  turning  the  tuning  knob  of  the  1st. stage,  check 

the  instrument  ©ro-per  and  check  the  contacts  of  its  selector  switch 

101.  If  the  open-circuit  is  in  the  meter,  the  meter  must  be  replae 

ced  by  a good  one,  or  if  the  contact  in  the  respective  position 

of  the  selector  switch  is  bad,  this  defect  must  bsi  corrected. 

off.  scale 

In  case  that  the  meter  needle  while  tuning  foes  tnx 

with  the  selector  ^ non 

IP t teairy t:teMxg«±  switch  in  the  “1**  position  and  in  the  2 

position  the  transmitter  will  not  be  tuned,  it  will  mean  that 

the  shunting  resistor  B 104  in  the  anode  circuit  of  the  2nd. 

stage  vacuum  tube  is  opencirculted . 

When  the  2nd. stage  is  tuned  and  operates  properly,  proceed 

the  2nd-tri®wler  ( the  Ird ...g^ge ) because  the  2nd  .stage 


to  test  the  2nd.triBWler  (the  3rd  .stage ; oe cause 
is  tuned  by  the  anode  current  of  the  Brd. stage  tube. 

To  test  the  anode  circuit  of  the  3rd .stage  vacuum  tube, 
connect  one  obm.meter  lead  to  the  Induction  coll  L-107  of  the 
3rd. stage  circuit  and  the  other  lead  connect  to  the  3rd  .contact 
of  the  2nd. stage  vacuum  tube  socket.  The  measured  resistance  should 

be  6,2  kilo-ohms. 

After  making  sure  that  the  anode  circuit  of  the  3ra. stage 
vacuum  tube  is  in  order,  the  screen  grid  circuit  must  he  tes- 
ted. Connect  one  lead  of  the  ohm.meter  to  the  3rd .contact  of 
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the  3r(3,s!tage  vacuum  tube  socket  and  the  other  ad  conliactto  the 


inductance  coll  of  the  3rd, stage  circuit. 

The  resistance  should  be  51  kilo»ohms , ^fter  deter'nining  that  these 


circuits  is  in  good  order,  check  the  condition  of  the  

**  {let.,  2nd,  5 3rd.  and  4th, stage  tuning”)  selec- 


tor «\vitch  -)101  contacts. 


After  checklniEr  the  state  of  the  selector  switch  contacts 


check  the  operation  of  the  relay  assembly  and  proceed  to  the 
test  of  the  Ist.povier  amplifier  (the  4th. stage). 


To  test  the  anode  circuit  of  th«  4th. stage  vacuum  tube  it  is 


necessary  to: 


1. )  Connect  one  ohm. meter  to  the  terminal  49  of  the  transmitter 
output  terminal  board,  and  the  other  lead  contact  to  the  loop  of 
the.  4th. stage  circuit.  With  this  circuit  in  order,  the  ohm.meter 
'Will  read  % 2000  ohms,  Hcji^'^ever  if  this  circuit  is  open,  the  anode 
chike  coil  (L  102)  of  the  4th. stage  and  the  two  1000  ohm. series, 
connected  resistors  (H  l4l  and  R l4l-l  located  in  the  lower  left 
part  of  the  transmitter  rack  must  be  ^^checked. 

2. )  Connect  one  ohm. meter  lead  to  the  4th. stage  vacuum  tube: 
socket  contact  4 and  the  other  lead  to  the  chassis,  a short  cire 
cult  'Will  be  read  when  the  circuit  is  in  order.  Should  the  ohistra 
raeter  indicate  on  oyen  circuit,  then  the  open  circuit  is  In  the 
shunting  resistor  R 105-1  or  in  the  selector  switch  contact. 

In  such  a case  replace  the  shunting  resistor  and  repair  the  selec- 
tor switch  contact.  The  ^eter  is  in  order,  since  it  has  been  tes- 


t<^d in  sidvance,^ 
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Hext  it  is  necessary  to  test  the  screen  grid  circuit. 
Connect  one  ohm. meter  lead  to  the  4th .stage  vacuum  tube  socket 
contact  fii  3 ^nd  the  other  lead  to  the  looii  of  the  3rd. stage 
circuit.  The  resistance  should  be  22  to  25  kilo-ohms .Should  an 
open  circuit  be  determined,  then  it  is  necessary  to  replace  |he 
resi'-^tors  H 112,  R 112-1  in  the  screen  grid  circuit  of  the  4th. 
stage  vacuum  tube. 

Should  It  turn  out  that  the  resistors  are  in  order  aild  that 


the  4th. stage  can  tuned  ('which  is  determined  by  touching  the 
4th. stage  circuit  with  the  base  of  a neon  bulb  and  the  neon  bulb  1 

lights,  it  is  necessary  to  test  the  second  power  agr^liflex 

is 

(the  5tb. stage),  since  the  4th. stage  vacuuK  XidsKx  tuned  by  the 
cathode  current  of  one  of  the  5th. stage  vacuum  tubes. 

When  testing  the  anode  circuit  of  the  5th. stage  vacuum  tube, 
connect  one  ohm. meter  lead  to  the  terminal  48  of  the  outfut  ter- 
minal board  and  the  other  lead  connect  to  the  resonant  line  tube 
of  the  5th.3tage.  In  thjs  case  the  resistance  should  be  1500  ohm. 

Next  It  is  necessary  to  test  the  grid  circuit  of  the  5th. stage 
vacuum  tubes.  For  this  purpose  connect  one  (fchm.meter  lead  to  the 
grids  and  the  other  one  to  the  chassis.  The  resistance  should 


h«  n b^  510^  • 

After  checking  the  grid  circuit,  the  cathode  circuit  remains 
o be  tested.  Connect  one  ohm.meter  lead  successively  to  the 
atbodes  of  both  vacuum  tubes  of  thjs  stage  and  connect  the  other 
,hm.meter  lead  to  the  chassis.  In  both  cases  the  ohm.meter  should 
,„aicate  a short  circuit.  Should  the  ohm.meter,  however,  indicate 

, -hen  it  is  necessary  to  check  the  three  stmnting 

in  open  circuit,  then  it  i-  no. 

„ ,10  p ii4  and  S ll4-l  '*’hlch  are  located  on  the 
resistors,  H Hi?  ' 

T to  re'slace  the  defective 

instrument  ^anel  and  to  repx  ^ 


on*s . 


Th^  voltage  for  '* _™**  2nd., 

3rd,,  and  Vth.  stage  tui.lng)  m^ter  is  derived  from  the  first  of 
these  ref'iistors.  It  must  be  remembered  that  it  i*  possible  to  tune 
the  Uth.stage,  van  \^hen.  the  selector  s^v'itch  of  the  first  four 
stages  is  damaged,  by  the  ma:xiaium  deflection  of  the  •*  — 

„J*  V^5th.  and  6th.  st'ige  symetry)  meter  needle 

vith  the  selector  sa^itch  of  this  in  the  position  '^‘^hich 

corresponds  to  the  second  vacuuirx  tube  of  the  5th .stages. 

y^fter  deterraining  the  correct  oteratioh  of  the  5th*stage. 

the  outi^ut  amplifier  (the  6th, stage! — remains  to  be 

tested.  First  it  is  necessary  to  check  i«Jheth©r  the  high  voltage 
reaches  the  anoe*  cf  the  6th. stage  vacuum  tubes,  this  is  checked 
by  conRectlng  on«  ohm. me  ter  lead  to  the  terminal  48  and  the  oth»r 
one  to  re  sonant. line  tube  of  the  6th. stage.  The  resistance  in 
this  case  should  be  370  ohms.  If  this  circuit  is  open,  then  check 
usith  the  ohm. meter  the  resistors  (P  l43-l,  B l43p2,  H-143-3) 
in  the  6th.  stage  andde  circuit  '^bich  are  located  in  the  lower 
right  hand  side  r-ar  part  of  the  transmitter  rack. 

After  determining  that  the  anode  circuits  are  in  order  it 
Is  necessary  to  test  the  grid  circuit  by  connecting  one  ohm.meter 
lead  to  the  grids  and  the  other  lead  to  the  shassis.  The  resistance 
Should  be  ohms.  If  a short  circuit  is  found  with  the  ohm. 

check  wh.ther  th.  doors  of  the  inner  shields  are  not  open, 
le  tnl,  are  closed-  it  is  then  necessary  to  successively  sol- 
der the  end  of  the  circuit  grid  and  find  the  place  wnere  the  grid 
connected  itself  to  the  chassis.  Should  the  ohm.meter  indicate  an 
Pst  the  selfbias  resistors  in  the  grids  of  the  6th. 


open  circuit,  tesc  c 
sta.'^e  vacuum  tubers  , 


namely:  H I53  (250  ohm),  H 154  and  ^ 154-1,  (each  100  ohms)  and 
finally  R 152-1  and  R 152-2  (50  ohm  each). 

A.fter  determining  that  this  circuit  is  in  order,  check  the 

cathode  circuit  of  all  four  of  the  sixth 

stage  vacuum  tubes  by  connecting  one  ohm, meter  lead  successively 
to  the  cathodes  of  all  four  vacuum  tulie^,  and  by  connecting  the 
other  ohm-met-*r  lead  to  the  chassis.  The  ohm.meter  should,  in  all 
four  case®,  indicate  a short  circuit,  then  it  will  necesaary 

to  look  for  the  trouble  in  the  " {5th, 

and  6th.st9ge  total  current^’*)  meter,  vhere  the  open  circuit  of  an 
indivlduel  tube,  then  check  >*hether  the  shunting  re^^-istors  H 115? 
P 115-1,  H 115-2  and  P 115-3,  which  ar**  located  on  the  instrument 
panel,  are  not  op®n  circuited.  Replace  the  defective  bnes  by 
new  one®. 

After  checking  of  aft*r  correcting  the  faults  in  the  ©ixlili 


et^ge 

circuit? 

and 
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®ch^rr:atlc  diagr 

It  mu<!t  b-  th'^t  th»  raodul=ition  nonltor  l3  coujlsd 

with  the  6th.'’tHg«'  by  th"  cpuwllrif'  loop  ano  oy  tne  j.*e(3er  .ectlon, 
-nd  is  loaded  by  th»  r»’&stor  ^ 1^7  > Hl’+7-l  and  Rl47-^. 

To  check  whetfher  th»  feeder  did  not  brer-.k  doi»n  to  th*  chassis,  it 
Is  necessary  to  unsolder  it  frora  th-  coupling  loop  L 114-,  as  well 
a,  the  resistors  and  only  then  test  it  by  conn-cting  one 

ohm.met-r  lead  to  th-  central  conductor  of  the  feeder  and  the 
other  lead  to  th-  chassis.  If  the  feeder  is  not  broken  down. 
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the  ohffi.Qset^r  will  Indicate  an  infinite  resistance,  'i^hereas  in 
the  case  of  a breakdo^'n,  the  ohm. me  ter  will  show  ©short  circuit. 

When  it  has  been  determined  that  the  feeder  is  sound,  test  th» 
conden«er  C 132  (by  visual  inspection)  and  the  resistor  a 15?  &nd 

B 157*1  and  check  the  soundness  of  the  ’* ” 

(** 6th. stage  tuning”)  meter. 

It  must  be  borne  in  rsind  that  if  the  1,35  KV  overload  relay 
frequently  closes,  the  usueal  reason  for  this  is  the  breakdwon  of 
one  of  the  ...•7..*  vacuum  tub«“S . Therefore,  when  shecking  which 

of  the  ” ”(5th.  and  6tb.«tage  symetry”) 

meter  successively,  starting  with  the  first  vacuum  tube  of  the  5th 
stage  and  ending  with  the  fourth  vacuum  tube  of  the  6th. stage. 

When  the  meter  needle  goes  off  scale,  the  broken  down  vacuum  tube 
is  located  by  the  position  of  the  selector  switch.  When  the 

SJ^535  kc)  (1,35  kV  overload”)  pilot  lamp  blinks,  the 

overload  relay  momentarily  connects  the  high  voltage  and  imme- 
diat^ly  aisoonnectfl  it.  In  such  a cas^  th<^  1,35  kV  overload 
relay  coil  is  open-circuited  and  the  relay  must  be  taken  out 
and  repaired. 

^fter  the  fat  and  r emocal  of  the  defects  in  the  high  frequen- 
cy  section  of  the  transmitter  have  been  completed,  it  is  necessary 
to  retest  the  transmitter  high  frequency  section  and  only  then 
proceed  to  the  audio  frequency  section  testing. 

In  other  Instances  one  may  come  up  against  the  necessity  of 
testing  the  vacuum  tubes  of  the  tuned  high  frequency  section  of 
the  transmitter.  In  such  a test  one  must  be  guided  by  the  voltage 
review  indicated  by  figure  13-2. 


13  of  thff  tran5mltt<«*r  audio  frequency  section. 

After  making  sure  that  the  high  frequency  section  is  in  order, 
it  is  necessary  to  check  the  correct  o|&eration  of  the  audio  fre- 
quency section  by  connecting  a microphone  to  it  and  calling  out 
a long  ”Ah*V  sound  in  front  of  itCadjust  the  manual  modulation 
level  control  PP.,.M  knob  for  maximum  in  the  extreme  right  po- 
sition and  thro^'  the  0 vacuum  tube  voltmeter  s'witches  to  the  in- 
put meter  and  on  positions)  and  judging  the  proper  microphoen  and 
microphone  circuit  operation  by  the  deflection  of  the  input  swa- 
suring  meter  needle. 

When  the  input  meter  needle  does  not  deflect  at  all  and  this 
defect  is  not  mwR  even  corrected  by  an  interchange  of  microphones, 
then  it  is  necessary  to  check  i^^hether  the  microphone  circuit  is 
alive.  Pull  out  the  microphone  plug  and  connect  the  negative  lead 
to  the  center  prong  of  the  disassembled  plug.  Push  the  plug  into 
the  jack  on  the  central  control  panel.  The  voltmeter  should 
read  6 V.  In  case  that  the  microphone  supply  circuit  is  dead, 
check  the  entire  microphone  supply  circuit  with  an  ohm. meter, 
starting  >ilth  the  contact  52  of  the  terminal  board  .,h05  (on  the 
central)  control  unit).  An  indication  that  the  central  control 
unit  conductor  52  is  under  the  potential  of  26  V,  is  the  normal 
lighting  of  the  pilot  lamps. 

Afttr  r.»>vlng  tw  a.tl.ct.  1»  th.  .loro,hon.  .u»ly  circuit 
sod  .ft.r  d.t.r.lnlng  that  th.  audio  rr.qu.ocy  ..ctlon  Inyut 
circuit,  ar.  Ih  order,  It  1=  n.c...«y  to  t..t  th.  .hUr.  audio 
fr.,».hoy  ..ctloh-  ».«.v.  th.  ..coud  ...tloh  fro.  th.  .r.h..lt. 
t.r  rack  and  t..t  all  trao.for..r.  »lth  th.  oh....t.r. 

»l.h  th.  ln,ut  of  th.  audio  fr.q«.ncy  ..ctlon  

through  th.  c.ntr.1  control  unit  fro.  th - 10 


audio  oscillator 9 successively  test  the  audio  voltage  on  the 
grids  of  the  audio  pre-amiiiifler  ^ first  stage  vacuum  tube  (on 
the  second  \(iinding  of  the  T 101  transforiiier ) ^ith  the  TT-1  tes- 
ter). 

After  checking  the  filament  and  the  anode  voltages  of 

the  audio  frequency  section  vacuum  tubes,  test  the  audio  voltage 
on  the  primary  if#inding  of  th^  T 102  coupling  transformer  with  the 
same  TT-1  tester.  Hext  it  is  necesaary  to  test  the  audio  frequen- 
cy voltage  on  the  secondary  windings  T102 

transformer!  these  voltages  should,  on  the  average  be  60  Next 
check  the  modulation  monitor  ammeter  shunts  for  open  circuits  v 
by  connecting  one  ohm.meter  lead  to  the  ••Y-80  tube  socket  con- 
tact / and  the  other  lead  connect  to  the  chassis.  If  the  circuit  i 
is  in  order,  the  ohm. meter  will  indicate  a short  circuit.  The  test 
must  be  perforn^d  on  the  circuits  of  both  vacuum  tubes. 

Next  it  is  necessary  to  connect  the  600  ¥ and  the  1,350  V poten- 
tials by  means  of  the  » ” (emergency)  toggle  switch 

on  the  panel  of  the  BCP-66  rectifier  block  1.  In  case  that  the 

a,.edl«  of  th«  ’» "("ffiodulatSSn  anod^  curs 

rent")  meter  deflects,  the  modulation  monitor  must  be  tested  by  ch 
checking  the  cu]irox  rectifier  of  the  modulation  monitor. 

When  the  modulator  vacuum  for  the  fifth  and  sixth  stages 
are  replaced,  or  after  any  repair  job,  or  after  the  preliminary 
adjustment  of  the  radio  communication  unltm  the  setting  of  the 
automatic  modulation  level  control  detector  (AP..M) 


voltage  control  sliding  contact  stop  must  be  checked,  if  necessary. 

The  remote  control  unit  must  be  opened  for  this  test,  the 

audio  oscillator  {^’ith  its  selector  switch  set  for  1,000 
cps,)  must  be  connected  to  it,  the  radio  communication  unit  turned 
on  and  the  radio  communication  unit  control  transferred  to  the 
remote  control  unit.  Turn  the  (’*modu« 

lation  level  control**)  knob  on  th^  central  control  panel  clockwise 
to  the  stop,  adjust  the  voltage  read  by  the  vacuum  tube  voltmeter 


*(**  connecting 


line  voltage”)  knob  on  the  remote  control  panel).  Under  these 
conditions  th<*  modulation  coeffieient  should  be  at  least  80^  at 
all  operating  frequencies,  to  successively  operate  the  transmitter 
Tilth  all  available  crystals  and  to  determine  T*.'lth  T»hich  crystal 
the  modulation  level  is  Iciest.  Loosen  the  control  shaft  of  the 
delayed  automatic  Kxa  volume  control  unit)  and  adjust  the  shaft 
with  a screwdriver  to  such- a position,  at  which  the  modulation 
^coefficient  will  be  80%  wh«i  using,  the  crystal  with  which  the 
modulation  level  was  the  lowest,  make  a new  mark  on  the  circum- 
ference of  the  shaft  and  look  the  shaft. 

Sometimes  the  need  may  arise  to  test  the  audio  frequency 
section  tubes  directly.  When  performing  such  a test,  it  is  ne- 
c^.sary  to  be  guided  by  the  voltages  which  are  listed  on  figure 
13-3.  Before  running  the  test,  disconnect  the  modulator  « voltage 

supply. 


' ■ CX-’-* 
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The  above  listed  test  method®  of  the  various  transmitter 
circuits  can  performed  completely  only  in  shops  which  make 
the  main  repairs  and  >1  hie h have  special  transfer  cables.  These 
cables  enable  performing  the  tests  of  the  first  and  the  second 
transmitter  sections  ¥ith  the  supply  voltages  applied  outside 
of  the  rack.  That  %ay  there  is  free  access  to  the  various  units  and 
vith  it  arises  the  need  for  extreme  care  that  ho  one  'Will  touch 
the  high  voltage  circuits,  4side  from  this,  It  is  not  permitted 
to  operate  the  first  section  outside  the  rack  (vithout  forced 
air  cooling  of  the  7 vacuum  tubes)  for  periods  longer 

than  five  minutes. 


The  test  procedures  for  the  central  control  unit.,  and  the 
temote  control  unit  are  net  listed  here,  since  all  circuits 
of  both  the  central  control  unit  and  of  the  remote  control  unit 
have  been  described  in  detail  and  all  contacts  over  sJtoSlo  which 
the  circuits  are  made  have  been  shown  in  the  first  jiart  of  this 
manual  in  the  "Technical  description  of  the  radio  communication 

unit** . 

With  reference  to  the  basic  schematic  diagrams  of  the  radio 
communication  unit  elements,  all  of  the  circuits  may  be  easily 

tested  and  their  defects  removed. 

To  fascilltate  the  testing  of  the  individual  tubes  figure 
13-4  lists  a review  of  the  vacuum  tube  socket  connections. 
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Flg«  The  vacuuts  tub^  qoclt^t  connection?^  ( of 

hifh  vanoum  tY|if>  and  the  gasseous_xQliM!L 
rg?^ulators . 

rectifiers.  To  coamensate  for  the  aging  of  the  eelenlum  elements 
in  the  rectifiers,  the  transformers  are  mouncl  with  voltage  adjust- 

me^t  taps . ' 

When  measuring  the  potentials  in  the  800  V and  In  the  1,350  V. 

circuits,  it  is  necessary  to  bear  in  mind  that  the  voltages 

brought  out  to  the  Jacks  of  the  control  board  on  the  front  panel 

of  the  BCP-6..  rectifier  block  ^ 4 come  from  a voltage  divider 

and,  therefore,  the  meter  readings  must  be  multiplied  by  two 

for^tfte  600  y rectifier  and  bv  five  for  the  1,350  ’/  rectifier. 

r.'-  th»  aelng  of  th-  sel«nium  elem-nts, 

VThen,  as  a reSULt  Ol  T.n  aguufi; 
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tb«  rectified  voltage  drofs  hy  more  than  105  vfith  the  full  foipier 
line  voltage  of  220  ¥ (380  V),  it  is  necessary  to  reconnect  the 
transformer  ta-^s. 


1,  Beconnecting  the  voltage  ta^s  of  the  BCPy_.r>  rectifier. 

transforcissr « 

For  reconnecting  the  voltage  taps  of  the  BCP-0.*.  rectifier 
transformer  (see  the  schematic  diagram  of  the  BC?-.-..*  selenium  r 
rectifier),  it  is  necessary  to  first  remove  the  bioeks  from  the 
rectifier  rack,  then  take  out  the  blocks  ^^ith  the  selenium  columns, 
rftconni-^ct  the  ^’inding  taws  of  th^  transfor'Ksrs  (the  numbers  of  the 
leads  are  listed  below),  thoroughly  tighten  the  screws,  place  the 
selenium  column  blocks  in  their  places  (while  paying  attention 
to  the  numbers  of  the  contacts  so  that  the  selenium  column  blocks  w 
will  not  become  interchanged)  and  place  the  laocits  j.n  tus  recti- 
fi®r  rack. 

For  changing  the  taps,  fellow  this  procedure: 

1. -  Reconnect  the  26  V. rectifier  leads  from  the  taps  270,  218  and 
219  of  the  transformer  T 305  secondary  winding  to  the  taps  215, 

216  mnd  220. 

2.  Reconnect  the  600  V rectifier  leads  from  th-  taps  270,  271, 
and  272  of  the  T 303  transformer  (block  / hO  secondary  winding 

to  the  taps  273,  27'“+  and  375. 

^ +.1  -ifir  “r  r<ar-tifier  from  the 

3.  Reconnect  the  +300  V and  tl.e  -300  , rect.fiex 


iO  of  the  T 30'+  transformer  (block  / 3)  prlma- 


taps  78,  79  and  oQ  01  ^ne  i 
ry  winding  to  the  taps  60,  58  and  60. 

4 Reconnect  the  1,350  V rectifier  leads  from  the  taps  .95, 
296  297,  298,  299  and  3OO  of  the  T 302  transformer  (block  ^ 

2)  secondary  Winding  to  the  tsps  311,  310,  309,  308,  30?  and 


U He  conned 


of  thi*  connecting 


line  r^etlflors. 


In  th<%  connf^cting  linf»  rectifier  (see  the  schematic  diagram 
of  the  power  supply  elements  in  the  transmitter  rack  fig. 5-17)  re- 
solder  the  lead  from  the  tap  13  of  the  secondary  winding  of  the 
transformer  T 311  to  the  tap  1^  (sometimes  the  lead  Is  soldered 
to  tap  12  and  In  that  case  it  should  be  resoldered  from  the  tap 
12  to  the  tap  13  or  1*+) . 


u6.  Possible  defects  In  the  operation  of  the  radio,, 
communication  unit  elements  and  methode  for  their 


In  the  BC..-2  rectifier  (see  the  schematic  diagram  of  the 
type  BC/.-2  rectifier  figure  6-12)  the  following  taps  must  be 
on  the  secondary  winding  of  the  7701  transformers? 

1)  When  the  ..702  (27  ¥)  rectifier  voltage  drops,  resolder 
the  lead  from  the  tap  ih  of  l^*to  the  tap  iV* , 

2)  When  the  *.703  )-.10  ?)  rectifier  voltage  drops,  resol- 
der the  lead  from  t&e  tap  12 to  the  tap  12*. 

3)  When  the  ..701  (275  V)  rectifier  voltage  drops,  resolder 
the  lead  from  the  tap  12*  to  the  tap  12’*  . 
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connecting  the  voltage  taps  of  the  BG..-2  rectifier 


In  the  tTmnnmlttf^v. 


In  one  of  the  

»*  (5th.mna 

6th* stage  symmetry  se- 
lector switch  positi- 
ons the  meter  needle 
goes  off  scale  i?(?ith  a 
normal  total  current 
corns umpt ion. 

In  one  of  the  ” 

‘HSJth.ana 

6th! stage  symmetry”) 
selector  i?mitch  posi- 
tions the  meter  does 
not  read. 


Open  circuit  or  bad  With  the  ohm- 
contact  in  the  res-  meter  check  the 
pective  shunting  condition  of  the 

resistor*  contact  in  the  (j 

shunt eBepmir  the. 
contact. 


1)  The  selector  1)  Check  the  fila 

si«iitch  position  ment 

does  not  corre--  tube  ^ith  the  oh^ 

.ond  to  the'*....  ^ 

. . . ."vacuuin  tu-  bad  tube  with  a 
be*. "it's  filament  new  one. 
does  not  heat. 


In  one  of  the 

«( 5th. and 

6th! stage  symmetry'') 
selector  switch  posi- 
tions the  iseter  peed- 
le  goes  off  scale  wen 
the  high  voltage  is 

turned  on  and  the  over- 
load relay  closes. 


2)  The  2 

5th.  t: 

and’6th.stag^  t* 

symmetry)selec-  ® 

tor  s^’itch  does  t 

not  make  contact 
(in  the  respective 
position)  or  the 
respective  tube 
socket  does  not  sa- 
ke contact. 

The  selector  si^itch 
position  does  not 
correspond  to  the 
.vacuum  tu- 
be . 


2)  Check  the  condt^ 
tion  of  the  con-  \ 
tact  i»ith  an  ohm. 
m-ter  and  repair 
the  contact. 


Ths  6th. and  6th. sta- 
tes ao  not  tuns.lhe 


( 5th. ana 6th. stage 
symmetry)  meter 


*1 


The  voltage  does 
not  reach  the  5th. 
«tase  vacuum  tuoe 
anodes  (while  the 
voltage  is  on  the 
terminal  board 
QOl  of  th^  trans 


^ It  13  necessary 

to  attempt  to 
harden  the  va- 
cuum tubes  while 
operating  the 
transmitter  at 
reduced  jiower 

(the  "... 

^']power")  toggle 
' ywltoh  on  the 
otXntral  control 
*atnel  must  be  in 
the  "255?’’  posi- 
tion Ator  15  to 

20  mli'Jutes.  If 
this  d.bes  not 
helf , r«Pl®oe 
the  vacu'um  tubes, 

Check  the  ctr*.3uit 
fro#>  th^  termiiw 

48  of  the  termiL’^al 
board  ..901  of  ti*® 
transmitt#*r  rack 
to  the  5th. stage 
vacuum  tube 

r'PPfTlOVe 


para.!  Defect. 

No.  I 


j removal . 
! 
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a: 


Sira,  i 
no.  V 


Defect, 


gaHMxBemov  al , 


During  seiBi-auplex 
communication  the 
transmitter  is  not 
turnea  on  upon  pres- 
sing the  microphone 


$.  k part  of  the  range 
of  one  stage  does 
not  tune • 


7.  In  one  of  the 

1,2,3,*+, 

(ist*.i2ndr,3ra.  m6 
4th. St age  tuning”) 
selector  switch  posi- 
tions the  meter  does 
not  re Ad (one of  the 
Istafour  stages  or 
the  transmitter 
high  frequency  sec- 
tions  does  not  tune. 


resistors  and 

burned  out  during 
service  liith  bad. 
t?...  vacuum  tubes  or 
because  the  shield 
doors  ’^ere  open. 

There  is  no  contact 
in  the  microphone 
switch  or  in  the 
Jack  on  the  central 
control  panel. 


The  shaft  of  the 
tuning  conddnser 
of  this  stage  is 
turned  (shifted). 

D.The  tube  does 
not  correspond  to 
the  selector  switch 

position  or  the  rds- 
pective  Stage. 

2) . Improper  quartz 
crystal. 

3) . Improper  relay 
for  connecting  the 
crystal. 

4) . Bad  contact  be- 
tween the  spring 


Check  the  condition 
of  the  contact  in 
the  microphone  switch 
and  in  the  micropho- 
ne jack  in  the  cen^ 
tral  control  panel. 
Renew  the  contact. 

Lock  the  condenser 

shaft . 


1). Replace  the  vacuum 
tubes. 


2) . Check  the  tuning 
ewith  another  crystal 

3) , Check  the  tuning 
on  another  communica- 
tion. 

h). Check  the  contact 
with  the  ohmmeter  and 


crystal  oscillator- 


doubler 

)^ariable  condenser. 

■5)  .There  is  * fault 
in  one  of  the  sup- 
ply circuits  (grid 
or  cathode). 


6)  .The”.. ^ 

iSSing^elector  switch 
is  damaged. 


5)  .Check  the  circuits 
by  the  method  listed 
above  in  paragraph 

and  remove  the 
trouble . 

I 

6) . Check  the  contacts  j 
■with  the  ohm. meter  and 
remove  the  trouble. 
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Paral 
DO.  I 

J. 


^ ‘ ■ .''h 


Defect 


Cause 


I Hemoval. 


7) •Connection  of  the  7). Check  ¥ith  the 
respective  circuit  ohm, meter  and  remove 

condenser  to  the  the  trouble, 

cable  transmission 
shaft . 


The  transfer  time 
from  the  one  commu- 
nication channel  to 
the  other  one,v»hen 
using  the  automatic 
tuning  device, is 
longer  than  10  se- 
conds. 


D.Lc'wered  po^i^er 


1). Raise  the  power 


ISsne  voltage  or  the  line  voltage  to  220 


buffer  .storage  bat- 


:::onnect  the  buffer 


tery  has  disconnect  storage  battery  with 


ted  it. self. 


2), Dirty  automatic 
tuning  device. 


on  the  selector  switch 
on  the  distribution 
cabinet . 


2) Glean  the  autotune 
and  lubricate  it  ad- 
cording  to  the  instruc- 
tions in  chapter  11, 
paragraph  11*7 • 


In  the  transmitter  automatic  tuning  device 


The  autotune  does 
not  adjust  a knob 
to  the  refuired 
frequency  on  one  com- 
municsition  channel. 


The  locking  knob 
of  the  autotune 
does  not  turn  to  the 
left(does  not  loo- 
sen) . 


1),  The  autotune  heads 
rotate  slightly 
both  to  the  left 
and  to  the  right. 

h)  The  autotune  heads 
rotate  only  in  one 
direction. 


During  the  operation  Remove  the  cover 
of  this  autotune  with  above  the  autotune 
unlocked  knobs  a washer  block, loosen 

loosened  from  the  the  autotune  knob 

contacts  angle  wldsh  and  turn  the  cam  ..... 
it  had  with  respect  that  the  tooth  of  the 
to  the  ratchet.  ratchet  will  engate 

the  detent. 


The  mark  on  the 
autotune  ^nob  shif- 
ted to  the  right. 


The  contact  spring 
of  the  limiter 
switch  in  the  auto- 
tune head  ”6”  is  w^eak. 

The  pawl  of 

the  ratchet  Jiggles 
and  does  not  resist 
the  spring. 


J^nd  the  desk  wires 
to  the  center,  turn  the 
locking  knob  and  remo- 
ve the  .signal  disk. 

Bend  the  wires  so  that 
the  disk  will  be  in 
line  with  the  knob. ; 
After  replacing  the 
disk,  tighten  the 
locking  knob. 

Strengthen  the  con- 
tact spring. 


Lift  the  pawl  and  st 
strengthen  the  spring. 


466  - 


Paral  Defect 
no.  ! 


I Cause 

! 


I Removal, 


y.  The  link-chain  skip- 
ped . 


3).  Lo^  receiver  eensi- 
tivity. 


The  transmission 
is  loose. 


Lovrer  the  leather  un- 
der the  electric  mo- 
tor. 


In  the  receiver, 


1.  When  turning  the 
first  knob,  the 
receiver  does  not 
tune  ( accord  ing  to 
the  metering  element. 


l)The  correct  chan- 
nel ;^has  not  been 
choosen. 


1)  Press  the  push- 
button of  the  res- 
pective communica- 
tion channel  on  the 
central  control  pa- 
nel and  check 
lihether  the  lever 
mechanism  operates. 


2). Bad  contact  be- 
tween the  crystal 
holder  and  the  jacks 
on  the  panel  or  the 
jack  is  short  cir- 
cuited . 


2)Press  the  crystal 
holder  eontacts  to- 
gether. 


3). The  crystal  os- 
cillator or  frequen- 
cy multiplier  tube 
is  bad . 


3)Heplace  the  tubes. 


When  turning  the  2nc . 
knob  the  receiver 
does  not  tune  accor- 
ding to  the  metering 
element . 


l)An  open  circuity 
in  the  tuning  indi- 
cator tulDe  circuit. 


DCheck  the  circuit 
from  the  frequency 
multiplier  to  the 

tuning  indicator 
tube . 


2)The«.tuning  indicator 
tubd(^x60)  is  bad. 


2)Heplace  the 
6x6C  tube. 


3)The  receiver  is 
■without  high  volt- 
age , 


3)The  resistor  H. 

236  and  the  shunt 
H.259  in  the  receiver 
burned  out  or  the 
fuse  in  the  panel 

of  the  receivers (the 
main  receiver) burned  i 
out  or  the  fuse  in 
the  auxilliary  recel 
ver  control  panel 
burned  out. 


l)The  intermediate 

frequency  ampli- 
fier vacuum  tubes 
are  bad , 


DCheck  the  receiver  ■ 
vacuum  tube  operation 
according  to  the  1 

table  13-1  and  re- 
place the  bad  tubes. 


» 1^68.  - 

f para! 

defect. 

I 

Cause . ! 

Bemoval. 

no.  ! 

1 

? 

The  vacuum  tube  fi- 
laments do  not  best. 


2)*0pen  circuited 
inductance  coil 
in  the  noise  quie« 
ter  oscillator 
circuit . 


The  •l■2$  1 supply 
circuit  is  open 
circuited. 


2). Check  the  inductan- 
ce coil  ^ith  the  ohm. 
TBeter.  If  an  open  > 
circuit  is  found 
replace  the  coil 

a neii^  one  from 
the  spares. 

Check  the  +26  V cir- 
cuit 'With  the  ohm. 
meter.  If  an  open 
circuit  is  found  re- 
pair it. 


4.  In  the  receiver  automatic  tuning  device. 


1,  The  stepping  relay 
interrupt±H^er 
contacts  burn. 


Defect  in  the  func- 
tion of  the  release 
push-button  (when 
pressing  the  push- 
button for  the  first 
time,  the  tatchet 
wheel  turns. 

When  shifting  one 
of  the  levers  of 
the  tuning  mecha- 
nism, the  channel 
does  not  work  (the 
crystal  is  not  con-r 
nee ted) . 

The  stepping  relay 
operates  continuous- 
ly without  stopping. 


The  receiver  can- 
not be  turned.  The 
cams  are  not  lock— 

-ed  when  turning 
the  small  knob  of  the 

tuning  rp. 

The  tuning  of  the  re 

ceiver  accord- 


Tbe  stepping  relay  Clean  the  interrup- 
operated  for  a Ion-  ter  contacts, 
ger  time  at  a volta- 
ge higher  than  26  V. 


The  stepping  relay 
selector  switch  se- 
lector  switch  con- 
tact sets  are  not 
adjusted. 


The  crystal  selec- 
tor levers  do  not 
engage  the  tuning 
mechanism  levers . 


The  stepping  re- 
lay pawl  spring 
broke  (when  a chan- 
nel is  connected, 
the  stepping  relay 
does  not  operate. 

lusted  shaft  of  the 
lever  mechanism. 


Bend  the  springs 
of  the  switch 
evenly. 


Connect  all  crys- 
tal selector  levers 
properly  to  the 

levers (push  rods) 
of  the  lever  mecha- 
nism. 


Heplace  the  pawl 
and  spring  with  a 
new*  one  ( spare 
one) . 


Slean  the  shaft 
with  a small  brusb; 
or  with  a piece  of  J 
cloth  dipped  in 
clean  benzine. 


46?  - 


Para/  Defect, 
no.  ! 


! I Cause 

! I 


! Removal , 
I 


! 2). The  anode  current/2) .Check  the  bias 

! in  the  audio  frequen^of  the  audio  fre» 


cy  amplifier 

output  stage  is  large. 


3). The  sensitivSity 
control  PP.. sliding 


quency  amplifier 
and,  in  case  it 
does  not  correspond 
to  the  table  13-1 
check  the  bias 
circuit. 

3) id Just  the  sliding 
contact  of  the  sensi- 


Jl  * w -i. 

contact  is  not  in  the  tlvlty  control  PP.... 
extreme  position.  to  the  extreme  post- 

tion. 


4)The  anode  protec- 
tive resistor  burned 
out  in  one  of  the  in- 
termediate frequency 
stage® . 


5) Bad  contact  In  a 
vacuum  tube  socket. 


There  is  no  sound 
(noise)  in  the 
bead  phones. 


1) The  6.. 2 vacuum 
tube  (,.209)’went  bad, 

2) 0pen  circuit  in  the 
phenes . 

3) 0pen  circuited  out- 
put transformer  bin- 
ding in  the  feeder 
conductors  or  in  the 
the  cables. 


The  noise  quieter  l)The  toggle  s^v itch 
ao.=  not  function.  »hlch 

not  make  contact. 


4)Check  the  anode 
voltage  on  the  1st. 
and  2nd. cent acts  of 
all  intermediate  fre- 
quency filters. In 
case  there  is  no 
voltage  oh  one  con- 
tact, replace  the 
protective  resistor. 

5) By  Jiggling  the 
vacuum  tubes  on  the 
cha.«sis  locate  the 
tube  socket  with  a > 
faulty  contact  and 
if  it'  cannot  be  re- 
paired , replace  it • 

1)  Replace  the  vacuum 
tubes. 

2)  Re pi ace  the  phones 


3)Check  the  cables 
and  the  supply  con- 
ductors. Check  the  . 
transformer  w ind ing 
with  the  ohm. meter 
If  an  open  c ire hit 
i?!  found,  replace 
the  transformer  with 
one  from  the  spares.#, 

DReplace  the  toggle 
•switch. 


I ing  to  the  lueasuring  in-! 
strument  is  diffi- 

cult a®  a result  of  labo- 
rious turning  of  the 
knob. 


When  pressing  one  of  the  The  selector  and  Check  the  contact? 


channel  push-buttons  on 
the  central  control  pa- 
nel, the  automatic  tu- 
ning of  the  receiver 
does  not  function. 


channel  s’*’ite  and  if  necessary 
ching  relay  doe®  press  the®  to- 
not  make  contact,  gether. 


The  fseasurlng  element  (block  **,.,•**)_• 


The  push-button  rsecha- 
nis®  does  not  connect 
the  receiver  communica- 
tion channels . 


DOpen  circuit  in  l)Locate  the  open 
the* connectors , circuit  and  reneV 
it.  i. 


2) The  connectors  2)Connect  the  con- 
101  -201  and  +206  nectors. 

are  not  connects. 

3) The  push-button  3)f*ress  the  pusb^ 
vcontacts  do  not  button 

contacts  toge the t. 

The  lacks  of  the  Check  the  connec- 
+206"  connector  are  tor  and 
interconnected.  the  short  circuit  * 


The  receiver  comtnuni- 
cation  channels  are 
continuously  switched. 

The  meter  needle  doe® 
not  deflect. 


r)the  selector 
switch  contacts 
do  not  touch. 


2) the  connector 

0 101-201  is  not 

connected . 


1)  check  the  con-, 
tacts  and  press 
the  proper  con- 
tact together. 

2) connect  the 

0 101-201  connec- 
tor 9 


The  value®  indicated  Iftntii^ct^i«^bad . tact®  and  press  J 

by  the  meter  fluctuate  co  - the  proper  contact 


the  selector  switch  check  the  conr 


strongly. 

the  meter  needle  de- 
flects in  the  i^irong 
direction. 


the  connector 

0 101-201  is  im- 
properly connec- 
ted . 


the  proper  contact 
together. 

connect  th^  connec 
tor  according  to  ' 
the  instructions i 


- 470  * 


par^! 

BO.  1 


defect. 


removal , 


Tn  the  ante  Baa  feeder  aDT^ar^tus,^ 

The  all^^directions  1 and  cone, and  disk  type  antenna^ 

! the  antenna  output  is  t l)the  inner  con-  ! j,, 

not  radiated;  bad  tra.  ductor  or  the  ^!L  He  the  fe” 

Sheath  is  in  in-  meter.  Ir  tne  rec 


LlV.lv  i.  V ^ 

vellng  ^&-ave  coeffi- 
cient in  the  feeder, 
the  received  «ignal 
is  non-existant  or 
strongly  attenuated . 


test  i’ith  the  ohm. 
meter.  If  the  fee- 


sheath  is  in  in-  meter,  xx 
terrupted  between  der  is  damaged  re- 
4*4^ AVI  tvT  sGe  it  with  a 


the  transmitter 
and  the  antenna. 


place  it  with  a 

spare  one • 


2)  there  is  no  con-  2)Hammer  the  fee- 
tact  between  the  der 

feeder  connector 

on  either  end  of  it  vitb  the  ohm/ 

the  feeder)and  fehe  meter • 
inner  conductor  or 
the  sheath. 

3) tbere  is  no  con-  3)remove  the  mec|a. 
tact  in  the  connec-  nieal 

tor  for  passing  the  the  antenn  r 
current  to  the  an-  der  connector, 
tenna.  ' 

‘4)iks»Kx±*xsadatKxiB  tighter? 

the  disk  is  loose-  on  tighter. 

ly  screwed  on. 

5„,e„  1.  „t.r  1=  5^Pour  out  the  , 
the  connector  or  in  and  the 

the  antenna  mat-  °?““!H°Loneflt# 


ching  transformer 
a short  circuit. 


6)  Ice  crust  forma- 
tion .Short  clrc^t 
across  the  Ice  be- 
tween the  disk  and 
the  cone. 

7)  there  is  no  con- 
tact between  the 

respective  wuum 

transfer  switch 

(..I08)con- 

tacts. 


watery  tiry  \ 

connector  aod  the 
other  componehts 
of  the  antenna.  ; 
check  with  the 
ohm.^ter  to  make 
sure  there  is  no 
short  circuit. 

6)  re  move  the  lee 
crust  from  the  ^ 
antenna  (carefully 
not  to  cause  mechi  , 
nical  damage  to 
the  antenna. 

7) with  the  ohm/mB*  j 
ter  check  the  res*  ; 
•nective  contacts 

of  the  B. .-2  trani 
fer  switch  with 
the  relay  . .102 
opened  and  closed 
Hake  the  necessar. 
j^lustment  or  re- 
place the  trsinsfe 
^‘itch  with  a new 
one  from  the  spa- 
res. 


paral 


defect. 


t cause 


Removal , 


8) the  feeder  from  tb€ 
symetrimatioa  uiiit 
to  the  reception 
transmission  relay 
broke  down  during 
service  iilthout 
the  antenna. 


B) check  the  feeder 
viith  the  ohmmeter 
and  replace  if  neces- 
sary. 


the  antenna  does  not 
radiate  the  output 
bad  travelling  vrave 
coefficient  in  the 
feeder  (..0,5)1  the- 
re is  no  signal  or 
signal  is  strongly 
attenuated  . 


“^ayecl 


1)  the  inner  con- 
ductor or  the 
sheath  is  inter- 
rupted between 
the  transmitter 
and  the  antenna. 

2)  there  is  no  con- 
tact between  the 
feeder  connector 
and  the  inner  con- 
ductor or  sheath 
of  the  feeder. 

3) Bad  contact  of 
the  feeder  connect 
ter  and  the  anten- 
na sy  mme  t r i i^at  i on 
unit  coripector. 

5) the  antenna  is 
incorrectly  tuned « 


Dreplace  the  feeder 
by  a one  fro®  the 
snares. 


2)reshape  the  feeder 
connector  by  hamme- 
ring.Then  check/*  ith 
the  ohm. meter. 


3)CompleteIy  tighten 
the  screws  of  the 
feeder  connector  on 

the  symmetric at ion 

unit. 

5) tune  the  antenna  to 
the  operating  frequen- 
cy of  the  radio  com- 
munication unit  ac- 
cording to  the  in- 
structions. 


6) the  antenna  is 
incorrectly 
as  a result  of  bad 
contact  between  the 
movable  parte  and 
the  stationary  part 
of  the  radiator. 

7) short  circuit  in 

the  antennat^iater 

In  the  connector. 


6) tighten  the  boitS 
on  the  radiators  com- 
munication unit 
according  to 
radiators  complete- 

a ly . 


7) pour  out  the  %iater 
and  dry  the  antenna 
parts . 


I Removal. 
I 


...  ^ 


' ‘ % v^  ' ' ' . ‘ 'J-- 


»."  V'-  * % 


defect, 


8)  Ice  crust  forma-  8)Be®ove  the  ice  from 

tion.  Short  cir-  the  antenna,  being 

cult  betvfeen  the  careful  not  to  cause 

radiator  dipole  tsechanical  damage  to 

sections.  the  antenna. 

9) tha  radiator  if*  9)adjust  the  radiator 

not  10  00.  pl»..  loto^. 

J^-LSlvrv.ouuin  ot  oontaots  b«t».en  the 
wiSrf”  »U°h  fspeotlv. 

n 9 ( IDS’)  sv itch  B* 

^Itb  the  relay  ^)lCf 

contacts.  closed  and  open.  Make  t 

the  necessary  adjust- 
ment or  replace  the 
transfer  switch  ^ith 
a neis  one  from  the 
spares . 

'roir™Tt‘5r?hr  r|pl.oe  It  11  h— 

recepticn-trans-  sary. 

mission  relay  broke 
aovn  during  service 
without  the  antenna. 


.|n,.oo.  of_tis_saaiiaaJiss^ii^ 

j 4 r> 


the  auxllllary  re- 
ceiver 

reproduce  the  slg/ 
nal  being  received. 


. nnndlutor  2)oonneGt  a new 

2)tbe  inner  condutor 

or  the  sheath  1* 
broken 

antenna  and  the  r 
oeiver. 

, J4.  ■^)unscrew  the  feeder 

^>short  fro®  the  connector. 

in  the  feeder  con  water, 

r^ector. 


*'rsr'  1 «?  1)  remove  the  broken 

l)the  connector  ;;Antact  prongs  from 

defective;there  - connector. 

a abort  the  connector  with 

(water) ;the  circuit  - meter . 

the  contact  pronga 
are  broken. 


para  I defect, 

ao*  J 


1 removal . 
’! 


''f)saort  circuit  be*  4)Unjcre'w  the  anten 
tweec  the  connector  na.  Wipe  out  the 
and  the  antenna  (ice  connector •fte* 

crust  or  ^ater  in  move  the  ice. 

the  insulator. 


After  connecting  the 


('’poi*?er  line"}-poi^er 
plsnt*^ selector  s-witch 
^he  voltmeter  does  not 
indicate  a deflection 
on  one  phase. 


the  ^ ^ 

(^’pcwer  line'*)- 
po’ji  e r pi  ant ' 0 se  le  c - 
tor  si^itcb  i?  damm- 


check  the  selector 
switch  and  particu- 
larly its  contacts 


the  pilot  lamp”., 
("line”)  is  dim. 


When  pressing  the 
button  for  burning 

radio  Goe- 

the contactor-) 301  doe- 

nr>t  coHnsct  tne 

SlntSSf  for  th.  V.OUO. 

tube  filament  supply. 


U-  after  connecting  ^ 

* filament  evoltage  tner 

il  srioo  V,  600  V .na 
1,35  supply. 


the  fuses  i,?ll,  A2  <^heck  the  voltage  | 
3^1  A in  block  on  all  3 phase..  . 

burned  out.  ^ blocks,  re- 

place the  burned 
out  once • 

fuse  in  Dcheck  the  circuit 

A burned  Recording  to  the 

block  -urneo  gj,v^ea;atic  diagrams 

and  replace  the 
burned  out  fuses. 

2) the  auxilli^y  inspect  suid  re- 

contact for  the  «,  P QQjj^act, 
•tepwise  conneo- 
ting  -)301  contac- 
tor is  burned  or 
bent. 

15  the  electromecha-  IJ^^^^tacts. 

” jiT^tlSe" 

^agede  there  is  a 

^ef  ff'the  !)lo|°conkctor 

vwf  f p contact  conn 


hjh  * 


Ua.  I 


leans# 

! 


I lemoval , 
! 


2)The  circuit  from 
contact  of  the 
rectifier  terminal 
hosyp^  3ii  the 
traoismitter  is  open 
circuited. 


5.  There  is  no  supply  volta- 
age  +300  V or  - 300  V. 


There  Is  300  V but  not 
600  Y.and  1»35 


7.  There  is  no  300  V.sta- 

' biliz«'3  voltage . 


8.  The  300  V 

as  voltage  is  raisea. 


2)Conneet  the  con- 
tact *1^1  on  the 
terffiinal  board 
311  of  the  BCP- 
6.  .rectifier 
to  the  chassis. 
When  the  high  vol- 
tage is  turned  on, 
then  the  interloelc- 
ing  contacts  in 
the  transmitter 
are  bad  .Renew  the 
interlocking  by 
disconnecting  con- 
tact *+l  from  thev 
ehassis.  Cheek  the 
ventilator  intert 
iGcking  and  the 
condition  of  the, 
air  oil  filters'  \ 
In  the  transmit-  , 
ter  rack  particu- 
larly closely . 


Thefuse  /?  or  ^8 
has  burned  out. 


Chefik  and  replace 
them. 


DTbe  resistor  R.319  l>Check  and 

Urned  out.  replace  *t  it. 


2 )The  relay  in  block 
/Vis  damaged,  the 
auxilliary  contact 
of  the  contactor 
.)302  is  damagefl, 
there  is  bad  contacc 
in  the  overlo^  re- 
iajys  -)309/nd  -)3i0 

contact  set,  the  ... 




2)Cheek  accorf- 
Ing  to  the 
schematic  dia- 
gram and  re- 
pair. 


•(iJemrgency^’i^itch 
contacts  on  the  pmnel_ 

of  block  A 
nected  or  damaged. 


necT;««  vx  ^ s 

l),h=rt  circuit  i.  tu. 

voltage  regulator.  a snare  one. 

C, .-‘tO  (..BOIJ* 


T»  -^OM-  2)  Check  and 

2)1?h#  resltor  -a.  repl*>G®« 

or  burned  out.  repj. 


l)The  voltage  ^esul*'  replace  with 
tors  o..-^C.(..301>  ones./ 

are  ha*d  • 


if75  - 


para* 1 

no.  ^ 


defect, 


Cause , 


lemoval , 


2)the  voltai^e  staM-  2)eheck  ar^  pr€^«« 
llzer  tube  sockets  together  contacts, 
do  aot  make  isoEitmct. 


Some  rectifiers  Done  phase  is  i.lt- 
aive  a low  voltage.  hout  voltage  on 
® account  of  a burn- 

ed out  fuse,  there 
is  a bad  contact 
in  the  contactor 
or  in  the  knife  con- 
tacts of  the  inter- 
block connections. 

2) A number  of  seleni- 
um elements  or  an 
entire  column  drop- 
ped out  of  service. 

„ « Dthe  26V  rectifier 

overloaded. 

pilot  lamp  lights.  ventilator 

does  not  function. 

3) the  air  oil  fil- 
ters are  clogged . 

4'iThe  ventilating 
openings  lo  1^* 

]5le  box  section 
closed ♦ 


Dcbeck  and  replace 
the  burned  out  fuses 
clean  the  contacts 

press  the  reseeptacle 

spring  contacts  of 
the  interblock  con- 
tacts together. 


pilot  lamp  lights. 


2)FollOM  the  in- 
structions, fOr  main- 
tenance of  the  BCP- 
6.  .rectifier. 

DTeSt  the  load  and 
and  red  uce  it  • 

2)  Inspect  the  yenti- 
lator  and  repair  the 
damage. 

3) ^ ash  out  the  fil- 
ters. 

>+)open  the  openings. 


p.,-4-p,hntion_b2Sj 


The  B.303 
blow . 


* DBepalr  the  trans- 

2) the  electric  heater  |^ater°^d  repair, 
is  damaged.  it. 

3) the  ventilator  elee^  JettlStSrmotor 

motor  ie  damaged,  ven 

If) check  the  indi- 

tOthe  lighting  clr- 

1.  (5i,rr.”S|V) 

for  the  short  cir 

cults 

to  schematic  dia 

gram. 


defect 


I removal, 

T ■■■": 


o t *rhe  B *^05  fuses  blc3f«.  11) short  circuit  tu 

2,1  Toe  B.i  p transmitter  disconnectigg  the 

and  central  cent- 

rol  unit  supply  S„d  ■? 

circuit. 


When  the  alter- 
nating current  is 
connecting,  the 
lights  go  out. 


2)the  ammeter  reaas 
an  Increased  char- 
ging current  (above 
11  amps)  with  the 
BG3-1  rectifier 
charging. 

Dthe  -)311  relay  la 

d amaged . 


2) the  light 
chlng  relay  -)3tl 
contacts  are  qxici- 
zed  or  burned. 


conductors  fro®  the 
terminals  82,  83,. 

,66,  85,  81  and  7^^ 
locate  the  open  cir- 
cuit at^  repair  it. 

2) check  whether  the 
storage  batteries  are 
correctly  connected, 


Dremove  tbe  dis- 
tribution box  from 
the  bousing  and 
inspect  the  relay# 

2) clean  the  contacts. 


%.s  soon  as  the 

charging  rectifier 

ifoltmeter 

the  voltage,  there 

is  no  charging  cur- 

rent. 




..  **  »*heck  the  connections 

the  storage  " of  the  battery  and 

being  charged  is  dls  connect  it. 

connected. 


rectifiex_K3=i*- 


when  the  rectifier 
is  turned  on  the 
fuses 

amiBeter  re^s  an 

increased  charging 
current • 

the  fuses  b^«|^^the 
voltmeter  and 

4*' " 


1,  . .urfjee 

i;oPT.»ee  between  the  ano  rep 

"S  Snouoto” 

and  20.  ^ 2)  check  and  repair 

2) the  storage  ^®ttery  storage 

tiing  charged  is  not  in  battery, 

good  order. 

there  is  a s^n’^t  otr-  and  correct 

cult  in  the  transfer^  Jh,  faulty  oondi- 

®er  primary  or  seooH  tions. 


1 cause 

t . ' 


. ^476  - 


4*'*. 


:'?r 


fsrnl 

no,  I 


defect. 


r®Mo^al . 


I the  ventilator  doea  I l)the  awltch  is  d a® ^.fil) repair  the  svltct 
not  vork.  ! ged.  • j 

2)tbe  brushes  of  the  2) replace  the 
kYmhO  electric  motor  brushes  or  stretcn  | 
“ Tuorn.  the  teush  springs  | 

are  T*iora.  brushes  are  | 

still  long  enough,  j 

transoitte-r  vacuum  tube  fllanant  tr^neforeer  W-pok. 


one  of  the  transfor- 
mer a Is  vithout  vol- 
tes. 


Dthe  interconnecting 

terming  hoards  are 

'witboiat  contact.  xeminai. 

tv<=  esecnda-  2)check  accord- 
£f)oae  cl  thp  «»che« 

ry  or  malic  diagram 

has  a short  s,lr-Jlt.  correct  the 

faulty  condi- 
tion. 


the  voltage  on  one 
of  the  transformers 

is  belc«  12  V;  t^ 
transformer  seconda- 
ry minding  voltage 

S»P>  1»  ‘“rST'tL 

line 

selector 

the  BCP-o.. rectifier 

block  ^ 5. 


Done  of  the  conden- 

ser  broke 

2) the  choke  coil  v in- 
ding  has  a short  cir- 
cuit. 

a) the  secondary  '«in- 
dlngs  have  a short 
circuit « 


DReplace  the 

condenser  ^Itn 
a spare  one  • 

2) send  to  the 
repair  shop. 


3) send  to  the 
repair  shop. 


the  choke  coll  cir- 

the  atove  cult  is  open, 

ding  voltage  - 

normal . 

itth»  .701  selenium 

5b.r.  1.  no  nnctl-  '“‘‘goSr 

fler  output  volta-  not  close, 

ge. 

2)the  transferor 
minding  turns  are 

shorted « 


check  and  re-es- 
tablish the  cir- 
cuit. 


1>  check  the  func- 
Uonlng  of  t^^' 
lector  svitCh  and 
repair  it . 

2)send  the  tr^s# 
former  am ay  for 
re'^inding* 


- 1. 


- /tW- 


iVci-j'i  i 


ii-; 


I the  output  voltage  I 
is  above  normal. 


1) the  transformer  I l)eheck  an^ 

Is  not  loadled.  load  circuits. 


2)the  stabilizing 
choke  coil  circuit 
is  open. 


2)re -establish 

the  circuit. 


there  is  a 50  to  100 
cps.hum  in  the  re- 
ceiver headphone. 


the  filter  circuit 
is  faulty?  the  cho- 
ke coil  is  leaky, 
or  on©  of  the  el©©** 

trolytis 
is  damaged. 


check  the  filter 
circuit  and  repla- 
ce the  condensers 
or  repair  the 
choke  coil. 


the  high„voltage  is 
under  270J.  or  the 
lew  voltage  is  less 
than  25  V,^bile  the 
alternating  current 

voltage  6,3 

normal  • 


1) overloaded  by  the 
reduced  voltage  cir- 
cuit. 


2)open  circuit  of 
the  filter  input 

condenser. 


Dcheck  the  func- 
tion of  the  step' 
ping  relay,  reau. 
ce  the  load  of  _ 
the  reduced  volt' 
ge  circuit . 


remote ...eontsoL-aaii^ 


’When  pressing  one  of  ^ 

the  coomunleation  ch^n 

tons  the  automatic  tu 
ning  does  not  operate. 


M T ^ adiust  the  con* 

1)  the te  is  no  con- 

tact  between  the  taev... 

tlonary  push-but- 
ton contacts. 


21  the  180  y.does  not 
rLS  the  remote  con- 
trol  unit . 


’2) .check  the  vc 
ages  between^ 
fflinals«9‘',  "10’ 
and  the  termin 
wgw  (chassis), 
check  the  con- 
trol line  rec- 
tifier. 


when  pressing  the  ^ 
{^hlgn 

SSSS'S 

fleet. 


Dthe  . .605  ?“®^Sot"  USicts.^^® 

tU  contact  does  not 

clo®®*  fh.  : 


2)tbe  B.601  fuse 
burned  out. 


2)  repine  the  fuS 


burnen  ou..  .w-o-g  the 

3) the  3ele°^fdS-^  ' selector  ^itch 

..603  contact  does  contacts  togeth 

close • 


• ■ ^r  X,' 


paral 

no.  ^ 


defect. 


cau^e , 


retno^al , 


I ‘ — - 

4)  the  vibrator  coii-  4)ad3Qst  tbe ^toggle 
verter  toggle  svitch  stsltch  contact, 
contacts  do  not  close. 

^Hhe  vlbfator  B-12  5)replace  the  B-12 
of  tL  vlLator  con-  vibrator  i.ith  a spare 
tyoT*tnr  does  not  pne . 


OI  V ju  wi.  — 

vertor  does  not 
^ork. 

the  vacuum  tube  is 
had. 


the  microphone  a®-  the  vacu.. 
plifier  does  not  nao  . 

^ork. 

the  dynamic  l0|rf-  the  vacuum  is  bad. 
speaker  amplifier 
output  voltage . 

'*hen  using  the  throat  is 

o^lcrophone  there  . 


mlcropnoHc 
no  amplifier  output 
voltage . 


when  using  the  car- 
bon 

re  is  no  ampliiae” 

out-put  voltage. 


w ♦ W ^ - 

broken. 

2)the  contacts  of 

the  KtKKaphBHSX 




test  the  tube  and  if  bad 
replace  it  vlth  a nev 
one  from  the  spares. 

test  the  tube  and  if  bad 
replace  it  vith  a new  on 

Drepair  or  replace  the 
cord  with  a new  one. 

f 2)ad3ust  the  contacts. 


upon  Jch 

aLAoI  light,  al- 
I t is  kno^n 

though  transmitter 

and  the  con- 

order  • 


^^Ji^jrawiteh  are 
damaged. 

1) the  contacts  of  ^ 
the  microphone 
switch  are  damaged. 

2)  the  microphone 

cord  is  open  clr- 
ooited . 

3)  the  relay  ”2^®^ 
contacts  are  da- 

®aged  • 

i^Jating  readinese 

floes  not  close. 

2)the  li. 

this  rel^ 

maged . 


D^just  the  contacts. 

2)re-establlsh  the 

circuit « 

3) ad just  the  contacts 


I's  check  the 
^ coil  ^ith  the  ohm/ 

meter . 


2) ad just  the  relay 

contacts . 
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par?-* 

00. 


defect, 


8. 


the  A ,601  vibrator 
vconverter  voltage 
output  is  low , 


one  of  the  filter 
condensers  broke 
down. 


9. 


When  using  semi-du- 
plex communication 
there  is  no  recep- 
tion. 


l)the  relay  -)601 
c on t acts  are  bad . 


I 


10. 


12. 


2) the  mode  of  com- 
munication select- 
or switch  .602  con 
tacts  are  bad. 


the  dynamic  loud- 
speaker does  not 
work. 


l)the  toggle  switch 
.,60^-1  contacts 
are  bad. 


2) the  dynamic  loud- 
speaker connection 
are  open  circuited . 


Whereas  the  TA— 

43  telephone  set  is 
in  order,  the  ser- 
vice communication 
with  the  radio  van 
does  net  function. 


the  dynamic  loud- 
speaker amplifier 
is  turned  on,  but 
there  is  no  sound 

in  the  headphones, 


1. 


l)the  fuse  B.6OI-I 
burned  out • 


l)the  toggle  switch 
..60*+-2  contacts  are 

d amaged . 


2)  the  conaenser  llnser^tth  a tea- 

2 broke  down  to  th  ^ 

chassis 


iHhe  electric  connec- 
tion of  the  transfortser 
1,602  to  the  chassis 

is  interrupted. 


•1)  re-establish  the 

electric  connec- 
tion  between  the 
transformer  and 
the  chassis. , 


When  ef- 

«pr  an  increased  ei 
fort  is  required  to 

turn  the  raising 
crank  as  compared  to 
the  values  listea 

12,  paragraph 


l)the  outer  sur- 
faces of  some  or 

— . A. AS.  9 e 


faces  — 

of  all  tower  sec- 
tions and  dry  (oot 

lubricated.; 


Dclean  tbe  outer  ^ 
surfaces  of  t^  tp- 
^er  sections  ^ 
ulng  them  and 
iSblicate  them.. 


m 


, wo  I 0 1 :t  i,*  q j 0 D 


■ •;  r . / ■“■ '.!  n L ■''  i ‘ o 'i  ■ ' 
00  ^ it  5-'  n ; * l’-'  '-'O  f"'  X ••■■'  ( 0 

„ (-j-  c^ry  c\  ,-^,  rt  ■-"*  *;  « ^ f-i  j 

. 00  -"it 


para*!  <3  e f e c t ! I cause  I removal.  | j 

no . t ^ I ! . I'  i 

I 


2). Some  of  the  pulleys 
in  the  brackets  6o  not 
turn  freely. 


3) the  tower  does  not 
rise  In  a vertical 
ilrection. 


2 ) lubricate  the  pul- 
ley shaft  openings 
with  the  lubrica- 
ting gun. 

it  is  necessary  to 
properly  regulate  the 
tension  of  the  guy  ca- 
bles . 


2.  an  Increased  ef-  l)the  lubricant  in 

qoi  fort  is  required  the  brake  system 

on  the  crank  when  dried  out. 
lowering  the  to-  ^ 

wer, 


1)  remove  the  winch  iJr 
cover,  remove  the  brak<  ^ 
system  from  the  winch 
and  lubriecating  the 
conical  surfaces  of  th< 
ratchet  wheel  and  the  ; 
bronze  conical  insert 
and  the  gear  transmis-  1] 
Sion. 


2) the  break  system 
does  not  disconnect. 


2)dis-a,«seffible  the 
break  system,  wash 
all  parts  in  kerosene, 
wipe  dry,  relubricate 
all  parts  and  reassetnb 
them. 


1 

if® 


3,  short  or  long 
i screeches  are 
i heard . 


the  lubricant  on  the 
pulley  and  on  its 
shaft  burned  out. 


dime- assemble  the 
bracket,  remove  the 
shaft  and  pulley, ele as 
the  running  (sliding 
n^ts  of  the  pulley 
and  roller  off  the  dr:^ 
lubricant  and  lubrical 
them.  Re -assemble  the ’ 
bracket  and  fasten  it 
to  the  tower  section. ^ 


00 


the  pulley  shaft 
rotates  in  the 

br«^‘<^k:et  • 


the  Inside  surface  of 
the  pulley  and  outer 
periphery  of  the  shaft 
galled . 


remove  the  pulley  wltl 
the  shaft  from  the 
bracket  clean  the  shaj 
and  the  pulley  fro®  tl 
lubricant. If  the  gal- 
ling of  the  metal  is 
more  extensive,  then 
it  is  necessary  to  re« 
place  the  shaft  and  tj 
pulley  with  new 


«D 


I When  meatured  «ith  the  measuring 
! element  voltmeter. 

1 

I Potential  in  volts.  I 


Jt  ! ! I 

1 ! Ill 


1 I 


; 202. 

203. 

20^. 

204. 

206. 

207. 

208. 

209. 


amplifier. 

6 

3/220-260/ 

50-160 

0 18.9 

12.6 

1st, mixer. 

6 

3 

200  - 2>iO 

35-  85 

0 12,6 

6,3 

2nd .mixer. 

6 

3 

175-205 

35-90 

1.0-  6.3 
1.5 

0 

cryf?tal  oscillator 

6 

3 

230-270 

120-150  1.2-  25.8 

18.9 

2-3  , 

frequency  multiplier . 

6 

3 

260-280 

50-130 

0 6.3 

0 

1st. I. F. stage. 

6 

4 

225-270 

N^O-100 

0 12.6 

6.3 

2Ra .I.F.etage. 

6 

4 

225-270 

Vo-ioo 

0 6.3 

0 

3rd . I.#. stage. 

6 

4 

225-265 

70-110 

1.8  25.2 

2.5. 

18.9 

Slain  detector |detector 

6 

2 

115-155 

- 

0 6.3 

0 

controlled  vlsy  the  noise 
quieter-audio  frequency 
preamplifier. 

audio  frequency  out- 

6 

6c 

250-286 

260-290 

0 26.2 

18.9 

put  stages 

4VC .detector. 

6x6c 

-(95-115) 

— 

- 18.9 

12.6 

Avc .amplifier . 

1 

tl 

-(83-  18.9 

12.6 

110 

Mois^e  quieter. 

6 

2 

110-155. 

— 

0 12.6 

6.3 

!?otet 

Sote: 


tabla  f»r>ntln»jeO_on  the  gext  paRe^. 

...  4-ha  vacuum  tubes  are  given  for  a tuned  receiver. 

1.  the  voltage  on  values  determined  by  means  of 

2.  tfta  table  ‘t  vacuum  tube  voltmeter  and  voltage 

vai^iS  determt^I  by^ieans  of  the  500  V.ecale  on  the  measuring 

element  voltmeter.^  ^ ^ 2 automatic  volume  control  am- 

1.  the  gri3  f ' 211)  and  the  cathode  voltage  of  the 

control  detector  v.o«u.  t»b. 

type  6 X “;r^a,.jred,  since  the  loading  by  the  voltmeter 
^tongly^effects  their  performance  and  distrubs  the  normal 

operation  of  jta^e  listed  for  the  control  and  screen 

U.  A greater  vacuum  tubes  is  due  to  the 

grids  o^e;;®Lenoe  of  these  voltages  on  the  frequency  and  on 
l-S  occULtloos. 
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Table  13-1.  (continued). 

formal  VOlta££_r-g.^lnFe  of  tb^tjss  PCMY-IM.  receiver  vaeunBi 


rter  ! 5Ype  ! When  measuring  with  the  vacuum  tube  voltmeter 

the  ! Of  !— — 

HH  I tne  ! On  the  ! un  th^  ! On  the  ! on  the  control  grid. 

&ic?vacnuE?  anode,  t screen  ! vcatbode  S 

tu-!  I ! I 

% : ; : : : 

: : : ; 


201.!fc...3  - 

225  * 27c  1 

70-165  1 0 ! 

-U.4-3.5) 

202  !t,.,3  I 

20^)  264;  2 

■^-120  • 0 1 

-(1.4-3. 5) 

203. !c... 3.  ! 

IQO  - 22C’  ! 

'tO-isO  1 1.0-1. 5 : 

-(0.1-8). 

205.S6...3  5 

215  e.  275  ! 

130-160  1 1.2-2. 5 1 

-(10-25) 

206.:6.s:.4.  ; 

230  2':’(  ; 

; 50-105  4-  0 1 

-(1.4-3. 5) 

204.10... 3 ! 

250-265  : 

; 40-135  1 0 1 

-(13-28)/ 

207.16  K 4 ! 

23-  - : 

! 55-110  ! 0 i 

-(1.4-3. 5) 

208.16  I'  4 1 

P22  ^ : 

; 7 5-11 5 11.5-2.5  : 

0 

209.16  ? I 

13^.  : 

, ! 0 ' 

-(Oe9-l*3) 

C 

'\0 

o 

CM 

250  - 285 

! 260-290  1 0 • 

-(22-27)  ' 

213.16  x6C!  1 

1 • — ^ 

211.16  2 1 

-(1.^-3. 5) 

, ! -(85-115)1 

^ 1 0 ! 

-(0. 5-1.1) 

212,1 6 2 1 

110  - 155 

-i 


kl 

':■) 


: ^ continiaei ) , 

I gofoial  voltage  rea(?inpy  of  thf-  type  PCMY-^w, 


^eelver  VTOBaat  tabiMi. 


User  I measuring  vith  the  vaeaun;  tu'Wi  aolt^ter 

htue  • l~t~~7T — - 


mj:  ^ ^ 

^im 

"Isa 

f 'te 

'!kc5  ' ' 


Las®  1 trie  ! On  the 
ictFacornn!  ' aaode 
^iche-  to-! 


I Qd  . the  1 Ob  the  | Oa  the  cootr®!  grii^ 

! screen  ! ^emtbode  1 


t tje 


201J 

i6..o  ^ 

225  - 270  ! 

70-165 

! 0 1 

-51.4-3.5) 

202  * 

1 

P.05  - 260  ! 

^^0-120 

1 -C  ! 

-(1.4-3. 5) 

203. 

! c * * * 3 ! 

IQO  - 220  ! 

^0—130 

1 1.0-1. 5 ! 

-(0,1-8). 

u^. 

o 

CM 

S6...3  ! 

235  • 275  i 

130-16C 

I 1,2-2. 5 ! 

-(lD-25) 

206. 

! 6,IL»'4  . I 

230  - 2'7C  ’ 

50-105 

4 0 1 

-(1.4-3. 5) 

204. 

16, *o  ! 

250-285  1 

40-135 

! 0 ! 

-C13-28)/ 

207. 

!6  r.  4 ! 

: 235  - -3"^  * 

55-110 

! 0 ■ ' 1 

-(1.4-3. 5) 

206. 

!6  11  M ! 

[ p^2  - 2^0  1 

75-115 

! 1.5-2 » 5 i 

0 

209. 

ic  ? : 

1 132  - 1^0  ! 

— 

I 0 ! 

-(0, 9-1.3) 

210. 

|6  60 

! 250  - 285  ! 

26C-290 

1 O'  1 

« 

-(22-27) ' 

213. 

*6  x6r-! 

1 ^ro5«il5^'  ! 

— 

1 i 

211. 

5 6 2 

! -(1.^— 3*5)  J 

— 

1 -(85-115)1 

1 0 ! 

-(0-5-1.1) 

212. 

]€  2 

1 lie  - 155  i 

1 V 

I ^ Ai 
‘1:0  ! 

nO  ! -M’S  j T-u 


. - 48*+  - 

c 0 » T ?.  N T 3. 

T»age  No,: 

a..=rl,tlon  ot  th.  Mlo-oo««nlo.tloa  ^ ^ 

unit  . . • • * .....  I**- 

The  transmitter ^2^ 

Ihe  audio  frequency  section  . . , • 

The  automatic  modulation  level  .ontrol  54’ 

The  vacuum  tube  Volt-meter.  . ♦ 

The  transmitter  monitor 69 

TV  hUh  Tv,«.ncyAlrst/..=tloa  of  to-  ».n..  

TV  .oaio  rv,u.n=yA-oooa/,-ct,o„  of  tv  tw-  ^ ^ ^ ^ 

....  92. 

> the  reception  apparatus  . . • 

The  receiver  an^  the  r f ^ 

The  schematic  diagram  of  th 

The  ampUficsitlon  and 

The  Intermediate  fr  q 

....•* 

detection  ....••••• 

Audio  frequency  ampllfic®^^°°  ' V Il4. 

The  quoiting  system  • • frequency 

0.,l,n  t-.tof.  lao. 

section ^ _ 130. 

receiving  eq«lP<«*nt  . • • * _ I34. 

The  common  panel  of  both  re  

dvnamic  loudspeaKer  ampHf-*’^  • 

The  dynamic  receiver  

0„t,at  olroolt  of  to.  ' t45. 

t.o.l"f  °°  1O7. 

. nne  feeder  equipment  • • 

an't^nn  - 
. f"r»(*au<^ncy 


- 485 


,,  • • • • • • ; ; 

t»— • 

*tf«mbly  of  the  tover 

- -a-otric  

suffiy  • • • • • • * 

5he  schematic  diagram  . _ 

. /rU-45  i converter  and  

The  type  KU-h-5  a ^ 

The  storage  batteries.  . • • • 

The  distribution  cabinet  . • • • . . . 

Design  features  • • i nation  unit  

controlling  the  rao  ^^-ation  unit  fro® 

r the  radio-communicatio 

Gontrollir^S  , . . • 

the  radio  van  • * * * . • • 

, .r  the  control  unit  • • 

I " and  disconnecting  the  radio 

) connecting  and  disc  ^ ^ . . . • 

eommunication  unit  • the  transmitter 
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